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Print data generation and print control method and apparatus 

(57) A print control apparatus for processing print 
^orrtiat.on, which- is connected to a printer, selects 
(301) the opt.mal print mode for a set condition The 
apparatus controls a printer driver (203) to generate 
pnnt data in the selected print mode in accordance with 
a l print .nstruction generated by a graphics engine (202) 
thereby increasing the print throughput of the printer 
( 1 5O0) and allowing proper printing. 
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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a print control s 
apparatus, print data generating apparatus, print control 
method, print data generating method, and storage 
medium and, more particularly, a print control apparatus 
and print data generating method of controlling print 
modes and generating printer control commands in a 10 
system comprised of an information processing appara- 
tus such as a personal computer and a printer. 
[0002] Some conventional print systems have a plural- 
ity of print modes in printing operation using a printer. 
For example, the print modes include the raster graph- is 
ics print mode of sending data rasterized by a host unit 
and printing the data, and the vector graphics print 
mode of sending vector data to the printer and making 
the printer rasterize the data and print it In such a print 
system comprised of a host computer and a printer con- 20 
nected thereto, although a plurality of print modes can 
be executed, only the print mode selected by a user is 
used for printing. 

[0003] A print system is available to select a method 
of generating printer control commands for controlling a 25 
printer from, for example, a method of generating inter- 
mediate code data first and then generating final printer 
control commands, and a method of directly generating 
printer control commands. In this print system, the 
printer control command generating method explicitly 30 
selected by the user is used. 

[0004] In some print systems, when a printer control 
command is to be generated in accordance with a 
selected print mode, the printer control command is 
generated from a print instruction generated by a graph- 35 
ics engine prepared in an application or OS. In such a 
print system, a print instruction is generated by the 
graphics engine regardless of the selected print mode. 
[0005] With regard to a printer control command gen- 
erating method, a program (raster printer driver) is 40 
known, which can generate printer control commands 
while immediately converting (rasterizing) print instruc- 
tions issued from various applications into print images 
in a host computer connected to a printer. However, a 
printer driver designed to perform such operation must 45 
temporarily store a page image in a memory in the form 
of image data before generating a printer control com- 
mand. With an increase in printer resolution in recent 
years, a memory area on the order of several mega- 
bytes is required depending on circumstances. so 
[0006] With a printer driver designed to perform such 
operation, therefore, a page is divided into smaller rec- 
tangular areas called bands and pieces of information 
rasterized into print images are stored as pieces of 
information corresponding to the respective bands in a 55 
memory area (band memory). Similar storing operation 
is repeated for each of the divided areas to store raster- 
ized information in units of pages. When the last print 



instruction from the application is processed for one 
band area, the band memory is divided into small areas 
to generate a printer control command, as needed. The 
above procedure is continued while page break 
processing and the like are performed, as needed, until 
all the bands constituting all print pages are completely 
processed. 

[0007] Fig. 1 7 is a flow chart showing the contents of 
processing performed by a conventional raster printer 
driver. First of all, the printer driver receives a print 
instruction from an application (step S1701). The printer 
driver checks whether the print instruction indicates a 
print start (step S1702). If the printer driver determines 
that the instruction is a print start request (YES in step 
SI 702), the printer driver ensures a memory area (band 
memory) for storing a rasterized print image in the RAM 
of a host computer, and initializes the area (step 
S1703). The printer driver receives a print instruction 
from the application again. 

[0008] If the printer driver determines in step S1702 
that the print instruction received from the application 
does not indicate a print start (NO in step S1702), the 
printer driver checks whether the instruction indicates a 
print end (step Si 704). Assume that the printer driver 
determines that the instruction does not indicate a print 
end (NO in step S1704). In this case, only when the 
instruction is a print request, the printer driver con- 
structs (rasterizes) a print image corresponding to the 
contents of the request, and stores it in the band mem- 
ory (step S1705). The processing in step S1705 is 
repeated until it is determined that the last print instruc- 
tion from the application is processed for the band area 
in process (step S1 706). if the printer driver determines 
in step SI 706 that the last print instruction for the band 
area in process is processed (YES in step S1706), the 
flow advances to step S1 707 to properly divide the band 
area into small areas and generate printer control com- 
mands corresponding to the respective small areas 
(step SI 707). 

[0009] Note that after step Si 707 is processed, the 
printer driver initializes the band memory (step S1708) 
and starts receiving a print instruction corresponding to 
the new band area from the application. If the printer 
driver determines in step S1 704 that the print instruction 
received from the application indicates a print end (YES 
in step Si 704), the printer driver releases the band 
memory from the RAM (step S1709), and terminates 
the processing. 

[0010] The following four problems are posed in this 
print system. 

[001 1 ] The first problem is that print processing is exe- 
cuted by using the print mode selected by the user with- 
out any consideration of the print throughput of the 
printer, proper printing, and the like in spite of the fact 
that a plurality of print modes can be selected. 
[001 2] The second problem is that print processing is 
executed by using the printer control command generat- 
ing method explicitly selected by the user without any 
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consideration of the print throughput of the printer, 
proper printing, and the like in spite of the fact that a plu- 
rality of printer control command generating methods 
can be selected. 

[001 3] According to the third problem, even if a print s 
mode is selected in consideration of the print throughput 
of the printer, proper printing, and the like, a print 
instruction is generated irrelevantly to the print mode, 
and a print instruction unsuited to the print mode may 
be generated. w 
[001 4] With regard to the fourth problem, the conven- 
tional raster printer driver also generates a printer con- 
trol command corresponding to a band area in which 
printing is not actually performed, and transmits it to the 
printer in step Si 707 in Fig. 17. In addition, even when 15 
only a printer control command corresponding to each 
band area having undergone printing is to be gener- 
ated, all the contents of the band memory must be 
checked one by one to check whether printing has been 
performed in each of the divided small areas. 2 o 



SUMMARY OF THE INVENTION 

[001 5] The present invention has been made to solve 
the first problem, and has as a concern to provide a print 25 
system, print control apparatus, and print control 
method which can select the optimal print mode for a 
preset condition, increase the print throughput of the 
printer, and obtain proper print results. 
[001 6] The present invention has been made to solve 30 
the second problem, and has as a concern to provide a 
print system, print control apparatus, and print control 
method which can select the optimal printer control 
command generating method for a preset condition 
increase the print throughput of the printer, and obtain 35 
proper print results. 

[001 7] The present invention has been made to solve 
the third problem, and has as a concern to provide a 
print system, print control apparatus, and print control 
method which can receive print instructions in a form 40 
suited to a selected print mode. 
[001 8] The present invention has been made to solve 
the fourth problem, and has as a concern to provide a 
print system, print control apparatus, and print control 
method which can reduce or eliminate printer control 45 
command generation corresponding to non-printed 
areas in a band area. 

[001 9] According to an aspect of the present invention 
a print control apparatus, print data generating appara- 
tus, print control method, print data generating method, so 
and storage medium according to the present invention 
have the following arrangements, steps, and codes. 
[0020] There is provided a print control apparatus for 
processing print information, which is connected to a 
printer, comprising selection means for selecting a print 55 
mode in accordance with a set condition, and control 
means for causing a printer driver to generate print data 
in the print mode, selected by the selection means, in 



accordance with a print instruction generated bv a 
graphics engine. w 

[0021 ] There is also provided a print control apparatus 
for processing print information, which is connected to a 
printer, comprising selection means for selecting a print 
mode in accordance with a set condition, and generate 
mg means for generating print data in the print mode 
selected by the selection means, in accordance with a 
print instruction generated by a graphics engine. 
[0022] There is also provided a print data generating 
apparatus comprising print image construction means 
for constructing a print image on the basis of a print 
request received from application software, storage 
means for storing the print image constructed by the 
print image construction means in a band memory, area 
forming means for forming area information containing 
all print images constructed by the print image construc- 
tion means, band memory dividing means for dividing 
the band memory in units of scan lines, and sequentially 
reading out the stored print images, determination 
means for determining whether the divided scan lines 
overlap the area information containing all the print 
images, and. control command generating means for 
generating a printer control command corresponding to 
a print image at an overlapping portion on the basis of 
the determination. 

[0023] There is also provided a print control method of 
processing print information, comprising the selection 
step of selecting a print mode in accordance with a s*t 
condition, and the control step of causing a printer driver 
to generate print data in the print mode, selected in the 
; selection step in accordance with a print instruction 
generated by a graphics engine. 
[0024] There is also provided a print control method of 
processing print information, comprising the selection 
step of selecting a print mode in accordance with a set 
condition, and the generating step of generating print 
data in the print mode, selected in the selection step in 
accordance with a print instruction generated by a 
graphics engine. 

[0025] There is also provided a print data generating 
method comprising the print image construction step of 
constructing a print image on the basis of a print request 
received from application software, the storage step of 
storing the print image constructed in the print image 
construction step in a band memory, the area forming 
step of forming area information containing all print 
images constructed in the print image construction step, 
the band memory dividing step of dividing the band 
memory in units of scan lines, and sequentially reading 
out the stored print images, the determination step of 
determining whether the divided scan lines overlap the 
area information containing all the print images, and the 
control command generating step of generating a 
printer control command corresponding to a print image 
at an overlapping portion on the basis of the determina- 
tion. 

[0026] There is also provided a storage medium stor- 
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ing a print control program for processing print informa- 
tion, the program comprising a code for the selection 
step of selecting a print mode in accordance with a set 
condition, and a code for the control step of causing a 
printer driver to generate print data in the print mode, 
selected in the selection step, in accordance with a print 
instruction generated by a graphics engine. 
[0027] There is also provided a storage medium stor- 
ing a print control program for processing print informa- 
tion, the program comprising a code for the selection 
step of selecting a print mode in accordance with a set 
condition, and a code for the generating step of gener- 
ating print data in the print mode, selected in the selec- 
tion step, in accordance with a print instruction 
generated by a graphics engine. 
[0028] There is also provided a storage medium stor- 
ing a program for generating print data, the program 
comprising a code for the print image construction step 
of constructing a print image on the basis of a print 
request received from application software, a code for 
the storage step of storing the print image constructed 
in the print image construction step in a band memory, 
a code, for the area forming step of forming area infor- 
mation containing all print images constructed in the 
print image construction step, a code for the band mem- 
ory dividing step of dividing the band memory in units of 
scan lines, and sequentially reading out the stored print 
images, a code for the determination step of determin- 
ing whether the divided scan lines overlap the area 
information containing all the print images, and a code 
for the control command generating step of generating a 
printer control command corresponding to a print image 
at an overlapping portion on the basis of ihe determina- 
tion. 

[0029] According to a preferred aspect of the present 
invention, in the print control, the condition is a name of 
an application serving as a source from which the print 
instruction is issued. 

[0030] According to another preferred aspect of the 
present invention, in the print control apparatus, the 
condition is a specific function designated by the print 
instruction. 

[0031] According to still another preferred aspect of 
the present invention, in the print control apparatus 
defined in claim 1, the condition is a hardware function 
of the printer. 

[0032] According to still another preferred aspect of 
the present invention, in the print control apparatus, the 
condition is that the print instruction is a special print 
instruction. 

[0033] According to still another preferred aspect of 
the present invention, in the print control apparatus, the 
condition for selecting the print mode is acquired from a 
printer driver unique to the printer. 
[0034] According to still another preferred aspect of 
the present invention, in the print control apparatus, the 
apparatus further comprises spool means for converting 
the print instruction into an intermediate code and tem- 



porarily storing the intermediate code, and de-spool 
means for causing the graphics engine to regenerate 
the print instruction on the basis of the intermediate 
code stored in the spool means, and the control means 
5 causes the printer driver to generate the print data in 
accordance with the print instruction regenerated by the 
graphics engine. 

[0035] According to still another preferred aspect of 
the present invention, in the print control apparatus, 

10 when the graphics engine is caused to regenerate the 
print instruction, the graphics engine is notified of an 
ability of the printer driver in the print mode selected by 
the selection means, and is caused to generate the print 
instruction in accordance with the ability. 

is [0036] According to still another preferred aspect of 
the present invention, in the print control apparatus, the 
apparatus further comprises print mode storage means 
for storing print modes selected by the selection means 
in units of pages, and the control means changes the 

20 print mode in units of pages in accordance with the print 
mode stored in the print mode storage means. 
[0037] According to still another preferred aspect of 
the present invention, in the print control apparatus, the 
apparatus further comprises print mode storage means 

25 for storing print modes selected by the selection means 
in units of pages, the spool means generates an inter- 
mediate code for performing layout printing on a single 
paper sheet from a print instruction for a plurality of 
pages when the printer is to perform layout printing of 

30 the plurality of pages on the single paper sheet, and the 
control means causes the printer driver to generate the 
print data to be printed on the single paper sheet in the 
print modes stored in the print mode storage means in 
units of pages on the basis of the intermediate code. 

35 [0038] According to still another preferred of the 
present invention, in the print control apparatus, the 
apparatus further comprises print mode storage means 
for storing the print modes, in units of pages, which are 
selected by the selection means in units of pages, the 

40 spool means comprises print mode rearranging means 
for converting the print instruction into an intermediate 
code and rearranging the print modes in the print mode 
storage means in accordance with a rearranged order 
of pages to be actually printed by the printer, and the 

45 control means changes the print modes in units of 
pages in accordance with the order changed by the print 
mode rearranging means, and causes the printer driver 
to generate the print data. 

[0039] According to still another preferred of the 
so present invention, in the print control apparatus, the 
print modes include a raster graphics print mode of con- 
verting the print data into raster data, and a vector 
graphics print mode of converting the print data into 
vector data. 

55 [0040] According to still another preferred aspect of 
the present invention, in the print control apparatus, the 
condition is a name of an application serving as a 
source from which the print instruction is issued. 
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[0041] According to still another preferred of the 
present invention, in the print control apparatus the 
condition is a specific function designated by the print 
instruction. 

[0042] According to still another preferred aspect of 
the present invention, in the print control apparatus, the 
condition is a hardware function of the printer 
[0043] According to still another preferred aspect of 
the present invention, in the print control apparatus the 
condition is that the print instruction is a special print 
instruction. 

[0044] According to still another preferred aspect of 
the present invention, in the print control apparatus the 
apparatus further comprises spool means for converting 
the print instruction into an intermediate code and tem- 
porarily storing the intermediate code, and de-spool 
means for causing the graphics engine to regenerate 
the print instruction on the basis of the intermediate 
code stored in the spool means, and the generating 
means generates the print data in accordance with the 
print instruction regenerated by the graphics engine. 
[0045] According to still another preferred aspect of 
the present invention, in the print control apparatus 
when the graphics engine is caused to regenerate the 
print instruction, the graphics engine is notified of an 
ability of the generating means in the print mode 
selected by the selection means, and is caused to gen- 
erate the print instruction in accordance with the ability 
[0046] According to still another preferred aspect of 
the present invention, in the print control apparatus the 
apparatus further comprises print mode storage means 
for storing print modes selected by the selection means 
m units of pages, and the generating means changes 
the print mode in units of pages in accordance with the 
print mode stored in the print mode storage means 
[0047] According to still another preferred aspect of 
the present invention, in the print control apparatus the 
apparatus further comprises print mode storage means 
for storing print modes selected by the selection means 
in units of pages, the spool means generates an inter- 
mediate code for performing layout printing on a single 
paper sheet from a print instruction for a plurality of 
pages when the printer is to perform layout printing of 
the plurality of pages on the single paper sheet, and the 
generating means generates the print data to be printed 
on the single paper sheet in the print modes stored in 
the print mode storage means in units of pkges on the 
basis of the intermediate code. 

[0048] According to still another preferred aspect of 
the present invention, in the print control apparatus, the 
apparatus further comprises print mode storage means 
for storing the print modes selected by the selection 
means in units of pages, the spool means comprises 
print mode rearranging means for converting the print 
instruction into an intermediate code and rearranging 
the print modes in the print mode storage means in 
accordance with a rearranged order of pages to be 
actually printed by the printer, and the generating 



means changes the print modes in units of pages in 
accordance with the order changed by the print mode 
rearranging means, and generates the print data. 
[0049] According to still another preferred of the 
5 present invention, in the print control apparatus the 
print modes include a raster graphics print mode of con- 
verting the print data into raster data, and a vector 
graphics print mode of converting the print data into 
vector data. 

io [0050] According to still another preferred of the 
present invention, in the print data generating appara- 
tus the area containing all the print images constructed 
by the print image construction means is rectangular 
[0051 ] According to still another preferred aspect' of 
'5 the present invention, in the print data generating appa- 
ratus, the apparatus further comprises storage means 
for storing printed area information in units of print 
requests, and second determination means for deter- 
mmmg whether the area information stored in the stor- 
20 age means overlaps each of the scan lines, and the 
control command generating means generates a printer 
control command corresponding to a print image on the 
overlapping portion. 

[0052] According to still another preferred of the 
25 present invention, in the print data generating appara- 
tus, the scan lines are formed in units of horizontal lines 
each having a height of one pixel. 
[0053] According to still another preferred aspect of 
the present invention, in the print data generating appa- 
30 ratus. when the plurality of print images are input the 
area can be expanded to contain all the images 
; [0054] According to still another preferred aspect of 
the present invention, in the print data generating appa- 
ratus, the area containing all the print images con- 
35 structed by the print image construction means is 
circular. 

[0055] According to still another preferred aspect of 
the present invention, in the print data generating appa- 
ratus, the area containing all the print images con- 
«> structed by the print image construction means is 
elliptic. 

[0056] According to still another preferred aspect of 
the present invention, in the print data generating appa- 
ratus, the apparatus further comprises print information 
« table storage means for retaining rasterized print 
images in divided band memories, and storing informa- 
tion for determining, in units of the band memories 
whether printing has been performed, and third determi- 
nation means for determining in units of band memo- 
so nes, on the basis of the stored information, whether 
printing has been performed, and generates a prints 
control command for the print image when the stored 
information indicates that printing has been performed 
[0057] According to still another preferred aspect of 
as the present invention, in the print data generating appa- 
ratus, the band memory is divided in units of rectangles 
[0058] According to still another preferred aspect of 
the present invention, in the print control method the 
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condition is a name of an application serving as a 
source from which the print instruction is issued. 
[0059] According to still another preferred aspect of 
the present invention, in the print control method, the 
condition is a specific function designated by the print 
instruction. 

[0060] According to still another preferred aspect of 
the present invention, in the print control method, the 
condition is a hardware function of the printer. 
[0061] According to still another preferred aspect of 
the present invention, in the print control method, the 
condition is that the print instruction is a special print 
instruction. 

[0062] According to still another preferred aspect of 
the present invention, in the print control method, the 
condition for selecting the print mode is acquired from a 
printer driver unique to the printer. 
[0063] According to still another preferred aspect of 
the present invention, in the print control method, the 
method further comprises the spool step of converting 
the print instruction into an intermediate code and tem- 
porarily storing the intermediate code, and the de-spool 
step of causing the graphics engine to regenerate the 
print instruction on the basis of the intermediate code 
stored in the spool step, and the control step includes 
causing the printer driver to generate the print data in 
accordance with the print instruction regenerated by the 
graphics engine. 

[0064] According to still another preferred aspect of 
the present invention, in the print control method, the 
method further comprises the step of, when the graph- 
ics engine is caused to regenerate the print instruction, 
notifying the graphics engine of an ability of the printer 
driver in the print mode selected in the selection step, 
and causing the graphics engine to generate the print 
instruction in accordance with the ability. 
[0065] According to still another preferred aspect of 
the present invention, in the print control method, the 
method further comprises the print mode storage step 
of storing print modes selected in the selection step in 
units of pages, and the control step includes changing 
the print mode in units of pages in accordance with the 
print mode stored in the print mode storage step. 
[0066] According to still another preferred aspect of 
the present invention, in the print control method, the 
method further comprises the print mode storage step 
of storing print modes selected in the selection step in 
units of pages, the spool step includes generating an 
intermediate code for performing layout printing on a 
single paper sheet from a print instruction for a plurality 
of pages when the printer is to perform layout printing of 
the plurality of pages on the single paper sheet, and the 
control step includes causing the printer driver to gener- 
ate the print data to be printed on the single paper sheet 
in the print modes stored in the print mode storage step 
in units of pages on the basis of the intermediate code. 
[0067] According to still another preferred aspect of 
the present invention, in the print control method, the 



method further comprises the print mode storage step 
of storing the print modes, in units of pages, which are 
selected in the selection step in units of pages, the 
spool step includes the print mode rearranging step of 

5 converting the print instruction into an intermediate 
code and rearranging the print modes in the print mode 
storage step in accordance with a rearranged order of 
pages to be actually printed by the printer, and the con- 
trol step includes changing the print modes in units of 

10 pages in accordance with the order changed in the print 
mode rearranging step, and causing the printer driver to 
generate the print data. 

[0068] According to still another preferred aspect of 
the present invention, in the print control method, the 
15 print modes include a raster graphics print mode of con- 
verting the print data into raster data, and a vector 
graphics print mode of converting the print data into 
vector data. 

[0069] According to still another preferred aspect of 
20 the present invention, in the print control method, the 
condition is a name of an application serving as a 
source from which the print instruction is issued. 
[0070] According to still another preferred aspect of 
the present invention, in the print control method, the 
25 condition is a specific function designated by the print 
instruction. 

[0071] According to still another preferred aspect of 
the present invention, in the print control method, the 
condition is a hardware function of the printer. 
30 [0072] According to still another preferred aspect of 
the present invention, in the print control method, the 
condition is that the print instruction is a special print 
instruction. 

[0073] According to still another preferred aspect of 

35 the present invention, in the print control method, the 
method comprises the spool step of converting the print 
instruction into an intermediate code and temporarily 
storing the intermediate code, and the de-spool step of 
causing the graphics engine to regenerate the print 

40 instruction on the basis of the intermediate code stored 
in the spool step, and the generating step includes gen- 
erating the print data in accordance with the print 
instruction regenerated by the graphics engine. 
[0074] According to still another preferred aspect of 

45 the present invention, in the print control method, the 
method further comprises the step of, when the graph- 
ics engine is caused to regenerate the print instruction, 
notifying the graphics engine of an ability in the generat- 
ing step in the print mode selected in the selection step, 

so and causing the graphics engine to generate the print 
instruction in accordance with the ability. 
[0075] According to still another preferred aspect of 
the present invention, in the print control method, the 
method further comprises the print mode storage step 

55 of storing print modes selected in the selection step in 
units of pages, and the generating step includes chang- 
ing the print mode in units of pages in accordance with 
the print mode stored in the print mode storage step. 
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[0076] According to still another preferred aspect of 
the present invention, in the print control method, the 
method further comprises the print mode storage step 
of storing print modes selected in the selection step in 
units of pages, the spool step includes generating an 5 
intermediate code for performing layout printing on a 
single paper sheet from a print instruction for a plurality 
of pages when the printer is to perform layout printing of 
the plurality of pages on the single paper sheet, and the 
generating step includes generating the print data to be 10 
printed on. the single paper sheet in the print modes 
stored in the print mode storage step in units of pages 
on the basis of the intermediate code. 
[0077] According to still another preferred aspect of 
the present invention, in the foregoing print control 75 
method, the method further comprises the print mode 
storage step of storing the print modes selected in the 
selection step in units of pages, the spool step includes 
the print mode rearranging step of converting the print 
instruction into an intermediate code and rearranging 20 
the print modes in the print mode storage step in 
accordance with a rearranged order of pages to be 
actually printed by the printer, and the generating step 
includes changing the print modes in units of pages in 
accordance with the order changed in the print mode 25 
rearranging step, and generating the print data. 
[0078] According to still another preferred aspect of 
the present invention, in the foregoing print control 
method, the print modes include a raster graphics print 
mode of converting the print data into raster data, and a 30 
vector graphics print mode of converting the print data 
into vector data 

[0079] According to still another preferred aspect of 
the present invention, in the print data generating 
method, the area containing all the print images con- 35 
structed in the print image construction step is rectan- 
gular. 

[0080] According to still another preferred aspect of 
the present invention, in the print data generating 
method, the method further comprises the storage step 40 
of storing printed area information in units of print 
requests, and the second determination step of deter- 
mining whether the area information stored in the stor- 
age step overlaps each of the scan lines, and the 
control command generating step includes generating a <s 
printer control command corresponding to a print image 
on the overlapping portion. 

[0081] According to still another preferred aspect of 
the present invention, in the print data generating 
method, the scan lines are formed in units of horizontal so 
lines each having a height of one pixel. 
[0082] According to still another preferred aspect of 
the present invention, in the print data generating 
method, when the plurality of print images are input, the 
area can be expanded to contain all the images. 55 
[0083] According to still another preferred aspect of 
the present invention, in the print data generating 
method, the area containing all "the print images con- 



structed in the print image construction step is circular. 
[0084] According to still another preferred aspect of 
the present invention, in the print data generating 
method, the area containing all the print images con- 
structed in the print image construction step is elliptic 
[0085] According to still another preferred aspect of 
the present invention, in the print data generating 
method, the method further comprises the print informa- 
tion table storage step of retaining rasterized print 
images in divided band memories, and storing informa- 
tion for determining, in units of the band memories 
whether printing has been performed, and the third 
determination step of determining in units of band mem- 
ones, on the basis of the stored information, whether 
printing has been performed, and a printer control com- 
mand is generated for the print image when the stored 
information indicates that printing has been performed 
[0086] According to still another preferred aspect of 
the present invention, in the print data generating 
method, the band memory is divided in units of rectan- 
gles. 

[0087] Other features and advantages of the present 
invention will be apparent from the following description 
taken in conjunction with the accompanying drawings 
in which like reference characters designate the same 
or similar parts throughout the figures thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0088] The accompanying drawings, which are incor- 
porated in and constitute a part of the specification 
illustrate embodiments of the invention, and together 
with the description, server to explain the principles of 
the invention. 

Fig. 1 is a block diagram for explaining the arrange- 
ment of a printer control system according to 
embodiments of the present invention; 
Fig. 2 is a block diagram showing the arrangement 
of a print processing system according to the 
embodiments of the present invention; 
Fig. 3 is a block diagram showing the detailed 
arrangement of the print processing system accord- 
ing to the embodiments of the present invention; 
Fig. 4 is a flow chart showing an outline of a proce- 
dure for the vector graphics print mode in the 
embodiments of the present invention; 
Fig. 5 is a flow chart showing an outline of a proce- 
dure for the raster graphics print mode in the 
embodiments of the present invention; 
Fig. 6 is a block diagram showing a memory map in 
a state wherein a print-associated module including 
an automatic print mode control program is loaded 
into a RAM 2 of a host computer 3000 to be oper- 
ated in the embodiments of the present invention; 
Fig. 7 is a view showing an example of the contents 
of an intermediate code data file in the embodi- 
ments of the present invention; 



,'SOOCID: <EP 0935187A2 I > 



7 



13 



EP 0 935 187 A2 



14 



Figs. 8A and 8B are flow charts showing a proce- 
dure in the first embodiment; 
Figs. 9 A and 9B are flow charts showing an exam- 
ple of a procedure in the first embodiment; 
Fig. 10 is a flow chart showing a procedure for 
selecting a print mode in the second embodiment; 
Fig. 1 1 is a flow chart showing a procedure for 
selecting a print mode in the third embodiment; 
Fig. 12 is a flow chart showing a procedure for 
acquiring a condition for determining a print mode 
in the fourth embodiment; 

Figs. 13 A and 13B are flow charts showing a proce- 
dure in the fifth embodiment; 
Figs. 14A and 14B are flow charts showing an 
example of a procedure in the fifth embodiment; 
Fig. 15 is a flow chart showing a procedure for 
selecting a print mode in the sixth. embodiment; 
Fig. 16 is a flow chart showing a procedure for 
acquiring a condition for determining a print mode 
in the seventh embodiment; 

Fig. 17 is a flow chart showing the contents of 
processing performed by a conventional printer 
driver in the raster graphics print mode; 
Rg. 18 is a flow chart showing an outline of a pro- 
cedure in the eighth embodiment; 
Rg. 19 is a flow chart showing a procedure in the 
eighth embodiment; 

Rg. 20 is a flow chart showing printer control com- 
mand generation processing in the eighth embodi- 
ment; 

Rg. 21 is a flow chart showing intermediate code 
data generation processing in the ninth embodi- 
ment; 

Rg. 22 is a flow chart showing printer control com- 
mand generation processing in the ninth embodi- 
ment; 

Rg. 23 is a print mode information table in the ninth 
embodiment; 

Rg. 24 is a print mode information table in the 10th 
embodiment; 

Rg. 25 is a flow chart showing a characteristic fea- 
ture of the procedure in the 10th embodiment; 
Rg. 26 is a flow chart showing a characteristic fea- 
ture of printer control command generation 
processing in the 10th embodiment; 
Rg. 27 is a flow chart showing a characteristic fea- 
ture of printer control command generation 
processing in the 10th embodiment; 
Rg. 28 is a view showing how paper sheets are 
conveyed in a printer 1500 in the execution of dou- 
ble-sided printing; 

Rg. 29 is a print mode information table in the 11th 
embodiment; 

Rg. 30 is a flow chart showing a characteristic fea- 
ture of intermediate code data generation process- 
ing in the 1 1th embodiment; 
Rg. 31 is a view showing the state of a memory 
map in the 12th embodiment; 



Rg. 32A is a view for explaining a printed area in 
the 12th embodiment; 

Rg. 32B is a view for explaining a printed area in 

the 12th embodiment; 
s Rg. 33 is a view showing how a band area is 

divided in units of scan lines; 

Rg. 34 is a flow chart showing a procedure for ras- 

terizing a print image in the 12th embodiment; 

Rg. 35 is a flow chart showing a procedure for 
10 dividing a band area in the 12th embodiment; 

Rg. 36A is a flow chart showing a characteristic 

feature of a procedure in the 13th embodiment; 

Rg. 36B is a flow chart showing a characteristic 

feature of the procedure in the 13th embodiment; 
is Rg. 36C is a flow chart showing a characteristic 

feature of the procedure in the 13th embodiment; 

Rg. 36D is a flow chart showing a characteristic 

feature of the procedure in the 13th embodiment; 

Rg. 37 is a flow chart showing a procedure for 
20 dividing a band area in the 13th embodiment; 

Rg. 38 is a printed area information table in the 

13th embodiment; 

Rg. 39A is a flow chart showing a characteristic 

feature of a procedure in the 1 4th embodiment; 
25 Rg. 39B is a flow chart showing a characteristic 

feature of the procedure in the 14th embodiment; 

Rg. 39C is a flow chart showing a characteristic 

feature of the procedure in the 14th embodiment; 

Rg. 39D is a flow chart showing a characteristic 
30 feature of the procedure in the 14th embodiment; 

Rg. 40 is a flow chart showing band area dividing 
~. processing in the 14th embodiment; > 

Rg. 41 is a printed area information table in the 

14th embodiment; 
35 Rg. 42A is a view showing a memory map in the 

15th embodiment; and 

Rg. 42B is a view showing a memory map in the 
15th embodiment. 

40 DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0089] Preferred embodiments of the present inven- 
tion will be described in detail in accordance with the 
45 accompanying drawings. 

[First Embodiment] 

[0090] An embodiment to which the present invention 
so can be suitably applied will be described below. 

(Arrangement of Print System) 

[0091] Fig. 1 is a block diagram for explaining the 
55 arrangement of a printer control system according to an 
embodiment of the present invention. Obviously, the 
present invention can be applied to a single device, a 
system comprised of a plurality of portable devices, and 
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a system in which devices are connected to each other 
through a network such as a LAN or WAN to perform 
processing as long as the functions of the present 
invention can be executed. 

[0092] Referring to Fig. 1 , a host computer 3000 has 5 
a CPU 1 for processing document data including graph- 
ics, images, characters, tables (including spreadsheets 
and the like), and the like on the basis of document 
processing programs and the like stored in the program 
ROM of a ROM 3 or an external memory 1 1 . The CPU w 
1 controls the respective devices connected to a system 
bus 4 as a whole. An operating system program (to be 
referred to as an OS) as a control program for the CPU 
1 is stored in the program ROM of the ROM 3 or the 
external memory 1 1 . The font ROM of the ROM 3 or the is 
external memory 11 stores font data and the like used 
for the above document processing. The data ROM of 
the ROM 3 or the external memory 11 stores various 
data used for the above document processing. 
[0093] A RAM 2 functions as a main memory, work 20 
memory, and the like for the CPU 1. A keyboard control- 
ler (KBC) 5 controls key input through a keyboard 9 or a 
pointing device (not shown). A CRT controller (CRTC) 6 
controls display operation of a CRT display (CRT) 10 A 
disk controller (DKC) 7 controls access to the external 25 
memory 11 such as a hard disk (HD). floppy disk (FD) 
or the fake which stores various applications, font data' 
user files, edit files, printer control command generation 
program (to be referred to as a printer driver), and the 
like. A printer controller (PRTC) 8 is connected to a so 
printer 1500 through a predetermined bidirectional 
interface (interface) 21 to execute communication con- 
trol processing for the printer 1 500. 
[0094] Note that the CPU 1 implements so-called 
WYS WYG (What You See Is What You Get) o^tne 3S 
CRT 10 by executing bitmapping (rasterization) of out- 
line font data in. for example, a display information RAM 
set in the RAM 2. In addition, the CPU 1 opens various 
registered windows on the basis of commands desig- 
nated by the mouse cursor (not shown) and the like on 40 
tne CRT 10. and executes various data processes In 
executing printing, the user opens a window associated 
with print settings to perform printer setting and print 
processing method setting for a printer driver, including 
selection of a print mode. 45 
[0095] In the printer 1 500, a printer CPU 1 2 outputs an 
•mage signal as output information to a print unit (printer 
engme) 17 connected to a system bus 15 on the basis 
of a control program or the like stored in the program 
ROM of a ROM 13 or external memory 14. This pro- so 
gram ROM of the ROM 13 also stores control programs 
and the like for the CPU 12. The font ROM of the ROM 
13 stores font data and the like used to generate the 
above output information. In a printer without the exter- 
nal memory 14 such as a hard disk, the data ROM of 55 
trie ROM 13 stores information and the like used on the 
host computer. The CPU 12 can communicate with the 
host computer through an input unit 18 and can notify 



the host computer 3000 of information and the like in the 
printer. 

[0096] A RAM 19 functions as a main memory work 
!!£■ ^ e ' ike f ° r the CPU 12 - ^ memor y capacity 

raS m r bS 6XPanded by COnnsctin 9 « °P« onal 
RAM to an add-on port (not shown). Note that the RAM 

19 is used as an output information bitmapping area 
environment data storage area. NVRAM, and the like A 
memory controller (MC) 20 controls access to the above 
external memory 14 such as a hard disk (HD) or IC 
card. The external memory 14 is connected as an 
option to store font data, an emulation program, form 
data, and the like. Operation switches. LED displays 
and the like are arranged on an operation panel 1 501 ' 
[0097] The above external memory is not limited to 
one. and at least one external memory may be used 
For example, an optional font card (in addition to the 
internal font) and a plurality of external memories stor- 
ing programs for interpreting printer control languages 
based on different language systems may be connected 

i°«/?r., P , nnter - additi0n ' the P rinter ma / have an 
NVRAM (not shown) to store printer mode setting infor- 
mation from the operation panel 1 50 1 . 

(Functional Arrangement of Print System) 



[0098] Fig. 2 is a block diagram showing a print sys- 
tem .n a host computer to which a print apparatus such 
as a printer is connected directly or through a network 
The blocks in the host computer 3000 in Fig. 2 respec- 
tye y represent the functions implemented when the 
,CPU 1 executes the corresponding programs. An appli- 
cation 201. graphics engine 202. printer driver 203 and 
system spooler 204 are program modules that exist as 
files stored in the external memory 1 1 and are loaded 
into the RAM 2 by the OS or a module using OS mod- 
ules in execution. 

[0099] The application 201and the printer driver 203 
can be stored in the FD as the external memory 11 or 
CD-ROM (not shown) or may be stored in the HD as the 
external memory 11 through a network (not shown) 
The application 201 stored in the external memory 1 1 £ 
loaded into the RAM 2 to be executed. When this appli- 
cation 201 is to perform printing at the printer 1500 out- 
put operation (printing) is performed by using the 
graphics engine 202 that is also designed to be loaded 
into the RAM 2 to be executed. 

[01 00] As the graphics engine 202. a graphics device 
interface (to be referred to as a GDI) in MS-Windows 
from Microsoft or the like is available. The GDI provides 
an application with a common graphics interface that is 
independent of output devices such as a printer and dis- 
play. 

[0101] The graphics engine 202 loads the prints 
driver 203 prepared for each print apparatus from the 
external memory 11 into the RAM 2. and converts an 
output from the application 201 into a printer control 
command by using the printer driver 203. The printer 
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control command is output to the printer 1500 through 
the system spooler 204 loaded into the RAM 2 and the 
interface 21 under the control of the OS. 
[01 02] The present invention is based on the print sys- 
tem comprised of the printer and host computer shown 
in Fig. 2, but can also be applied to a system designed 
to temporarily spool print data from an application in the 
form of intermediate code data, as shown in Fig. 3. Fig. 
3 shows a system obtained by upgrading the system in 
Fig. 2. In this system, when a print instruction is to be 
sent from the graphics engine 202 to the printer driver 
203, a spool file 303 consisting of intermediate code 
data is temporarily created. In the system shown in Fig. 
2, the application 201 is not released from the print 
processing until the printer driver 203 completes con- 
version of all print instructions fromthe graphics engine 
202 into printer control commands. In contrast to this, in 
the system shown in Fig. 3, the application 201 is 
released from the print processing when a spooler 302 
converts all print instructions into intermediate code 
data and outputs the data to the spool file 303. In gen- 
eral, the latter case requires less time. 
[0103] In addition, in the system shown in Fig. 3, the 
contents of the spool file 303 can be processed. This 
can realize functions other than those of the application, 
e.g., the function of enlarging/reducing print data from 
the application and the function of reducing a plurality of 
pages to one page and printing it. For these purposes, 
the system in Fig. 2 is upgraded such that print instruc- 
tions are spooled in the form of intermediate code data, 
as shown in Fig. 3. In general, to process print data, set- 
ting is performed on a window provided by the printer 
driver 203, and the printer driver 203 stores the set con- 
tents in the RAM 2 or the external memory 11. 
[0104] When the present invention is applied to the 
system in Fig. 3, a print system, print control apparatus, 
and print control method can be provided, which can 
select an optimal print mode for preset conditions, 
increase the print throughput of the printer, and obtain 
proper print results while providing functions other than 
those of an application and printer driver. 

( Outline of Print Operation > 

[0105] The print system in Fig. 3 will be described in 
detail below. As shown in Fig. 3, according to this 
upgraded processing scheme, a dispatcher 301 
receives a print instruction from the graphics engine 
202. If the print instruction received from the graphics 
engine 202 is one that is issued from the. application 201 
to the graphics engine 202, the dispatcher 301 loads the 
spooler 302. stored in the external memory 11. into the 
RAM 2, and sends the print instruction to the spooler 
302 instead of the printer driver 203. 
[0106] The spooler 302 converts the received print 
instruction into an intermediate code and outputs it to 
the spool file 303. The spooler 302 also obtains process 
setting information about print data, set for the printer 



driver 203, from the printer driver 203, and stores it in 
the spool file 303. Although the spool file 303 is created 
as a file in the external memory 1 1 , it can be created in 
the RAM 2. The spooler 302 loads a spool file manager 
s 304, stored in the external memory 1 1 , into the RAM 2, 
and notifies the spool file manager 304 of the creation 
state of the spool file 303. 

[0107] Subsequently, upon determining on the basis 
of the process setting information associated with the 

io print data and stored in the spool file 303 that printing 
can be performed by using the graphics engine 202 
again, the spool file manager 304 loads a de-spooler 
305, stored in the external memory 11, into the RAM 2, 
and commands the de-spooler 305 to perform print 

is processing for the intermediate code data described in 
the spool file 303. 

[01 08] The de-spooler 305 processes the intermedi- 
ate code data contained in the spool file 303 in accord- 
ance with the process setting, information contained in 

20 the spool file 303. and outputs the resultant data 
through the graphics engine 202 again. If the print 
instruction received from the graphics engine 202 is one 
that is issued from the de-spooler 305 to the graphics 
engine 202, the dispatcher 301 sends the print instruc- 

25. tion to the printer driver 203 instead of the spooler 302. 
The printer driver 203 generates a printer control com- 
mand and outputs it to the printer 1500 through the sys- 
tem spooler 204. 

30 (Print Mode) 

[01 09] In this embodiment, as an example of switching 
of a plurality of print modes of the printer, a scheme of 
dynamically switching two printer control command 

35 generating methods that greatly differ from each other 
will be described next. These printer control command 
generating methods are executed on the printer driver 
203.-A print mode of the printer 1500 that has received 
a printer control command generated by the printer 

40 driver 203 is determined in accordance with the con- 
tents of the command. The two printer control command 
generating methods in the printer driver 203 will be 
described below with reference to flow charts an the 
like. The processing indicated by the flow charts can be 

45 executed on the standard print system based on the 
host computer shown in Fig. 2 and the print system in 
Fig. 3, which is obtained by upgrading the system in Fig. 
2. When the application 201, which is loaded into the 
RAM 2 and operated in accordance with an instruction 

so from the user or the like, starts print processing on the 
host computer 3000 under the control of the OS, the 
printer driver 203 that is also loaded into the RAM 2 
generates a printer control command in either the vector 
graphics print mode shown in Fig. 4 or the raster graph- 

55 ics print mode shown in Fig. 5. 

[01 1 0] In the vector graphics print mode, the printer 
driver 203 operates in accordance with the procedure 
shown in Fig. 4. 
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ton ILT? ^^r driVSr 203 reCeives a P rint ins ^- 
hon from the application 201 through the graohics 

£Lrr nd d , 3ta COrreS P° ndin ° t° «* print 
instruction (e.g.. a |, ne pnnt instruction) (step S402) s 

JlTSS? printer contro ' command data » «p«S 

m the RAM 2, external memory u. or the like by the 

rept^rtf 4 (St f P S4 ° 3) - 7,1656 Presses are 
repeated until the print processing performed by the 

applica ,on 201 and the graphics engine 202 is com ro 
•ng the printer control command data spooled by the 
Sp e S40 P 5) O,er " tranSmitted t0 

ml 1 h 2 L 7116 Printer contro1 c °"imand generating is 
metho d executed by the printer driver 203 in the vector 
graphics print mode is characterized in that a printer 
control (pnnt) command used to generate a geometric 

transmitted to the printer, and hence a print imaqe is so 
generated (rasterized) by a program loaded S? the 
program ROM 1 3 of the printer 1500 into the RAM 19 
m^f eh * baSSd °" the raster ethics print 

d? e set. 9 - 5 wi " be described next **** 

driver 203 f,rst ensures a memory area (to be referred to 25 
as a band memory), in the RAM 2. in which the prirt 
•mage rasterized by the printer driver 203 on the hos 
computer 3000 is stored (step 8501), and then receives 
a print instruction from the application 201 through the 
graphics engine 202 (step S502). The received print 30 

522?^ a ,ine print command) is inm *S 

teJTSS, , a Pmt ' mage by P finter driv * 203 
(step S503) and stored in the band memory. This proc- 
ess is repeated until the print processing performed by 

£ tS P ? 4) , Up ° n com P ,etion of the print process- 

2 J? £T driV6r 203 COnverts the P ri "t *nage 

tIS nt ^ d ^ int ° 3 P,Ura,it y 0f P rin,er oon- 
(P IL i mandS corres PO"ding to printing oft* 

an y ri fr T entat, '° n " lh6 Kke - 35 40 
ffiSS^iS*^ them to * e spooler 
SllT , )- ™ 6 SyStem spooler 2 04 transmits the 
SS?£ ■ COntr0 ' comman ds to the printer (step 
S507). The printer driver 203 then releases the band 
memory (step S508). 

mill PrintSr COntro1 com mand generating 

method executed by the printer driver 203 in the rested 
graphics pnnt mode is characterized in that a print 
instruction such as a line print instruction is rasterized 

theh«rt mterdr,V3r203tha,iS '° aded int0the RAM 2 of 50 
he hos computer 3000 to operate, and hence most of 

DrinS^n 00 "^ ^ C ° mmandS Emitted to the 
a oTa^ed rmag b e My * 

< Memory Map in Host Computer ) 55 
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print-associated modules including the print mode con- 
trol program are loaded into the RAM 2 of the tos t Z 
puter 3000 and ready for execution. ° 0m ' 
[01 11 6) Rg; 7 shows the contents of an intermediate 

^t?, temP p°? ry,i,S Cr6at6d in the — £ memo? 
Ln^ - Ref6mn9 t0 Fig - 7 ' the w °^9 "job start 
instruction", "page break instruction", and the Hke's 
usee for convenience in writing to make it easy to unde 
s^and intermediate codes in a file. In reality, th'ese inle . 
med.ate codes are stored in binary notation. 

(Print Control Procedure) 



[01 1 5] Fig. 6 shows a memory map in a state wherein 



descriL ° f ,h ««™*« Mention will be 
described with reference to flow charts and the like 
Figs. 9A and 9B arefbw charts showing the prim proct 
dure of this embodiment which is executed by the host 
computer using the dispatcher 301 and thfepooler 302 

EXE?? is executed by the print system in % 

but can also be executed by the system in Fig 2 if "No 

0US ° R JT S f T° ,in9 reqU6Ste in ^ " - d ™ 
[01 18] First of all, it ,s checked whether an initialization 

r^uestis output from the graphics engine ££?Z 
S901X Assume that an initialization request is sent orior 
to a job start request without fail. ThT^JffS 
ou^ut^? 02 n0tifies the 9^Phios engine 202 of an 
oS oorresponding to the current 

pnnt mode, thereby making the graphics engine 202 

SiSSi t aCC ° rdanC6 " Hh th6 >t 
for example, the current print mode is the vector orach 

■cs pnnt mode, the printer driver 203 or the Sole 302 

-notrf.es the graphics engine 202 of the SXXJS 

pnnting circles and rectangles. If the cunenf print mode 

d^y o 6 thf " 9 ? PWCS Pnnt m0de " the P^ 
anver 203 or the spooler 302 notifies th» qraohics 

cTefa™ rlT? **« the ^ifity of priS^! 
des and rectangles. The graphics engine 202 then out- 
puts a print instruction in the form suited for the output 

[01 19] If an initialisation request is output from the 
graphics engine 202 (YES in step S901)^ is cS*S 

bnSn h I 03 " 6, 3 SP °° lin9 redUest is explicitly des 
gnated by the user and selected for some purpose 

Printing) aS ' ng aPP "' Cati ° n " Speda " 
P120J If there is no spooling request, the printer driver 

etums to th (St8P S h 908) " ^ th6 f ' 0W °< Posing 
returns to the graphs engine 202. Assume that a 

spoohng request is generated (YES in step S902) An 
applicafton name registered in advance ^s acquired 
25/22 ' n thiS t 6mbodim ^ rt - assumed St thl 

Z£n Z n P I"* 6 iS ^ defau,t mode - p or this 
reason, the names of applications that can obtain hioh 
average print throughputs or proper print esutt t 

TS:i to :£ raS,6r9raphics ^"kS. are on" 
3 nnt V C6 mS ' de me spoo,in 9 module. The 

application names are acquired from this table in step 
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S903. 

[0121] Subsequently, the name is acquired from the 
application (step S904). In this processing, the applica- 
tion name is acquired through the graphics engine 202. 
With this processing, the name of the application that 5 
has generated the initialization request can be acquired. 
It is then checked whether these application names 
coincide with each other (step S905). In this processing, 
it is checked whether the acquired application name 
coincides with the application names acquired in step w 
S903. 

[0122] If it is determined that the application names 
coincide with each other, i.e., the print mode is to be 
switched from the vector graphics print mode to the 
raster graphics print mode (YES in step S905), next 75 
print mode changing processing (step S906) is per- 
formed. This print mode changing processing is 
required to de-spool the intermediate code data file into 
a printer control command. This mode is used for sub- 
sequent de-spooling. The printer driver 203 generates a 20 
printer control command in accordance with this print 
mode, following the procedure shown in Fig. 4 or 5. 
[0123] In addition, the output ability (capability) to be 
notified to the graphics engine 202 is changed from the 
output ability in the vector graphics print mode to the 25 
one in the raster graphics print mode. This allows the 
graphics engine 202 to send subsequent print instruc- 
tions in the form suited for the raster graphics print 
mode. 

[01 24] It is assumed that the preregistered application 30 
can obtain higher performance in the raster graphics 
print mode than in the vector graphics print mode, and 
can also obtain accurate print results. With this process- 
ing, therefore, optimal print data can always be ensured, 
and an optimal print mode can be selected. 35 
[0125] Initialization processing for spooling is then 
performed (step S907). With this processing, subse- 
quent print processing requests from the graphics 
engine 202 can be spooled. Thereafter, the driver is ini- 
tialized (step S908), and the flow of processing returns 40 
to the graphics engine 202. The processing in this ini- 
tialization is terminated. 

[0126] If it is determined in determination processing 
(step S901) that the request is not an initialization 
request from the graphics engine 202 (NO in step 45 
S901), and it is checked whether the request is a job 
start request from the graphics engine 202 (step S909). 
To explain a spooling sequence, it is assumed that the 
request is the jot start request (YES in step S909). If it is 
determined that the request is the job start request, it is so 
checked whether there is a spooling request (step 
S910). Assume that a spooling request is generated 
(YES in step S91 0). In this case, intermediate code data 
is generated in the external memory 1 1 on the host 
computer 3000. and a file for temporarily storing the ss 
intermediate code data is opened (step S91 1). 
[01 27] An intermediate code corresponding to the job 
start request is generated and stored in the file (step 



5912) . This starts generation of intermediate code data 
required for subsequent de-spooling. 

[0128] If it is determined in determination processing 
(step S909) that the request is not a job start request 
from the graphics engine 202 (NO in step S909), it is 
checked whether the request is a job end request (step 

5913) . Assume that it is determined that the request is 
not the job end request (NO in step S913). In this case, 
other processing accompanying each request is per- 
formed (step S919). This includes storing intermediate 
code data as information required for printing in a file, 
supplying information to the graphics engine 202, and 
the like. With this processing, a series of print instruc- 
tions for a given job is processed, and intermediate 
code data required for de-spooling are sequentially gen- 
erated. 

[0129] In this case, there is no need to convert any 
print instruction into the form suited to the print mode or 
form a plurality of print instructions into one command. 
This is because the graphics engine 202 is notified of 
the output ability (capability) in the initialisation process- 
ing, and hence received print instructions have already 
been in the form suited to the current print mode. 
[01 30] If it is determined in the determination process- 
ing step (step S913) that the request is a job end 
request (YES in step S913), it is checked whether there 
is a spooling request (step S914). Assume that it is 
determined that there is a spooling request. In this case, 
an intermediate code corresponding to the job end 
request is generated and stored in a file (step S915). 
This intermediate code data file is then closed (step 
S916). This series of steps is processing associated 
with spooling of intermediate code data. 
[01 31 ] High print performance and proper print results 
can be obtained by automatically selecting the vector 
graphics print mode or raster graphics print mode in 
accordance with preregistration. 
[0132] In this embodiment, the print mode suited to 
each application can be automatically selected by regis- 
tering the names of applications that can obtain high 
average print throughputs or proper print results in the 
raster graphics print mode. Note that a print mode may 
be determined from a combination of an application 
name and a document type or a document type alone 
instead of an application name alone. For example, a 
print mode may be determined more accurately by reg- 
istering that the raster graphics print mode is selected 
for a document having a graphic pattern input by a spe- 
cific application. In this case, in step S904 in Fig. 9A, 
information indicating whether such a graphic pattern is 
contained in a document to be printed is acquired as 
well as an application name. Furthermore, it may be 
registered that the. raster graphics print mode is set for 
any document having a graphic pattern regardless of 
the application. 

[0133] Figs. 8A and 8B explain an outline of the 
present invention by generalising the procedure in Figs. 
9A and 9B. Referring to Figs. 8A and 8B, more general 
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conditions associated with change of the print modes 
including an application name, are acquired in step 
S803. It is then checked in step S805 whether the appli- 
cat.on is suited to the generalized conditions. The 
remaining steps are the same as those in Figs. 9A and 
9B. 

[01 34] The function of this embodiment may be exe- 
cuted by the host computer 3000 in accordance with an 
externally installed program. In this case, pieces of 
information including the program are loaded from a 
storage medium such as a CD-ROM. flash memory, or 
35 the vernal memory n or an external storage 
medium through a network for e-mail, personal compu- 
ter communications, or the like into a system including 
an output apparatus and the host computer 3000 
thereby allowing the host computer 3000 or the output 
apparatus to implement the above function. 



[Second Embodiment] 

[0135] The second embodiment is implemented by 
the systems shown in Figs. 1 and 3. In this embodiment 
a print system having a plurality of functions, e g the 
overlay function of synthesizing document data with 
form data and the N-up function of reducing N-page 
data and printing the data on one page, in addition to 
the function of printing page by page, will be described 
In this print system, when an application 201. loaded 
into a RAM 2 of a host computer 3000 to be operated 
generates a print request using a specific function of a 
pnnter driver 203 or spooler 302. a print mode suited to 
the requested function is selected, and a printer control 
command to be transmitted to a printer 1500 is gener- 
ated from an intermediate code in the selected print 
mode. This processing will be described in detail below 
with reference to the flow chart of Fig. 10. The proce- 
dure in Fig. 1 0 is used in this embodiment in place of the 
one shown in Figs. 9A and 9B in the first embodiment 
[01 36] As shown in Fig. 10. as in the first embodiment 
it is checked whether the request is an initialization 
request from a graphics engine 202 (step S1001) 
Assume that an initialization request is always sent prior 
to a job start request. If it is determined that the request 
is not an initialization request from the graphics engine 
202 (NO in step Si 001), other spooling accompanying 
each request is performed (step Si 009). That is, the 
same processing as that in steps S909 to S919 in Figs 
9A and 9B is performed. If it is determined that the 
request is an initialization request from the graphics 
engine 202 (YES in step S1001). it is checked whether 
there is the next spooling request (step S1002). 
[0137] H it is determined that there is no spooling 
request, the printer driver 203 is initialized (step S1008) 
and the flow of processing returns to the graphics 
engine 202. Assume that there is a spooling request 
(YES in step Si 002). In this case, a specific function 
registered in advance is acquired (step Si 003). The 
specific function in this case indicates the N-up function 



(reducing and printing a plurality of pages on one page) 
the overlay function held by the device (the graphics 
superposition function implemented by sending a spe- 
cial escape sequence to the device), or the like. 
5 J 01 !? < ™ S P rere 9 is tered specific function is selected 
for the following reason. Depending on a designated 
function, a print mode suited for the function can be 
determined. For example, with the N-up function of 
printing a large number of pages, the print time in the 
io raster graphics print mode can be shorter than that in 
the vector graphics print mode. In addition, the overlay 
function fs effective only in the vector graphics print 
mode. It .s therefore registered in advance that the vec- 
tor graphics print mode is the default mode, and the N- 
J5 up function of printing a larger number pages is to be 
executed in the raster graphics print mode. 
[01 39] Subsequently, the function designated by the 
user .s acquired (step S1004). In this processing, infor- 
mation about print setting explicitly performed by the 
so user is acquired. This allows acquisition of the currently 
designated effective specific function. It is checked 
whether the specific function acquired in step S1004 
coincides with the one acquired in step S1003 (step 
S1005). In this processing, it is checked whether the 
25 function acquired in step S1004 coincides with the sp- 
of.c function acquired from the table, in step S1003 as 
a condition for switching the print mode from the raster 
graphics print mode to the vector graphics print mode 
[0140] If the N-up function of printing a large number 
so of pages is designated, since the N-up function is a pre- 
. registered specific function, it is determined that the two 
-.functions coincide with each other. That is it is deter- 
mined that the print mode is to be switched from the 
vector graphics print mode to the raster graphics print 
35 mode. As a result, print mode changing processing is 
performed (step Si 006). In this print mode changino 
processing (step S1006). the current print mode is 
switched to the print mode required to de-spool interme- 
diate code data into a printer control command again 
*o This mode is used for subsequent de-spooling. 

[01 41 ] m this case, as in the first embodiment the out- 
put ability (capability) to be notified to the graphics 
engme 202 is changed from the output ability in the vec- 
tor graphics print mode to the one in the raster graphics 
« print mode. With this processing, the graphics engine 
202 sends subsequent print instructions in the form 
suited to the raster graphics print mode. 
[01 42] In this case, since it is assumed that the raster 
graphics print mode can obtain higher performance 
so than the vector graphics print mode, this processing 
allows the system to always obtain optimal print data 
and select an optimal print mode. 
[0143] After this processing, initialization processing 
forspoolmg is performed (step S1007). As a result, sub- 
55 sequent print processing requests from the graphics 
engine 202 can be spooled. After the printer driver 203 
is mitialized (step S1008), the flow of processing returns 
to the graphics engine 202. 
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[0144] Once a print mode is determined in the initiali- 
zation processing, subsequent print data will be sent to 
the printer in accordance with the determined mode. 
[0145] In this manner, a print mode such as the vector 
graphics print mode or the raster graphics print mode is s 
selected by comparing the specific function designated 
by the user with a preregistered specific function, 
thereby ensuring high print performance and proper 
print results. 



[Third Embodiment] 



w 



[0146] The third embodiment is implemented by the 
systems shown in Figs. 1 and 3. According to this 
embodiment, when a print request is output from a is 
printer driver 203 that is loaded into a RAM 2 of a host 
computer 3000 to be operated in a print system having 
a plurality of hardware features, a print mode suited to 
the corresponding hardware feature is selected, and a 
printer control command to be transmitted to a printer 20 
1500 is generated from intermediate code data in the 
selected print mode. Note that the procedure in Fig. 1 1 
is used in the third embodiment in place of the proce- 
dure in Figs. 9A and 9B in the first embodiment. 
[0147] As shown in Fig. 11, first of all, it is checked 25 
whether the request is an initialization request from a 
graphics engine 202 (step S1 101). Assume that an ini- 
tialization request is always sent prior to a job start 
request In this case, if it is determined that the request 
is not an initialization request from the graphics engine 30 
202 (NO in step S1 101), other spooling accompanying 
each request is performed (step S1109). That is, the 
same processing as that in steps S909 to S919 in Figs. 
9A and 9B is performed. If it is determined that the 
request is an initialization request from the graphics 35 
engine 202 (YES in step S1 101), it is checked whether 
there is the next spooling request (step S1102)., If it is 
determined that there is no next spooling request, the 
printer driver 203 is initialized (step Si 1 08), and the flow 
of processing returns to the graphics engine 202. 40 
Assume that there is a spooling request (YES in step 
S1102). . 

[0148] In this case, a preregistered hardware condi- 
tion is acquired (step S1 103). This hardware condition 
indicates the RAM capacity held by the printer, the font 45 
in the printer, or the like. The preregistered hardware 
condition is determined as follows. If, for example, the 
RAM capacity required for the printer to bitmap a com- 
mand, the raster graphics print mode can shorten the 
print time as compared with the vector graphics print so 
mode. In this case, any function that demands a RAM 
capacity equal to or smaller than a predetermined value 
is registered in advance as a function that should per- 
form printing in the raster graphics print mode. 
[0149] Subsequently, a hardware element of the sys- 55 
tern that is to currently perform printing is acquired (step 
S1104). In this case, a hardware element of the printer 
that is to currently perform printing, e.g., a memory 



capacity that can be used to bitmap a command, can be 
acquired. It is then checked whether this hardware ele- 
ment satisfies the hardware condition acquired in step 
S103 (step S1 105). In this processing, it is checked 
whether the acquired hardware element coincides with 
the hardware condition that has been acquired from a 
table as a condition for switching the print mode. If the 
printer has only a RAM capacity equal to or smaller than 
the capacity as the preset condition, the hardware ele- 
ment coincides with the condition. That is, it is deter- 
mined that the print mode is to be switched from the 
vector graphics print mode to the raster graphics print 
mode. 

[0150] With this processing, print mode changing 
processing is performed (step S1106). In this print 
mode changing processing (step Si 106). the current 
print mode is switched to the print mode required to de- 
spool the intermediate code data file into a printer con- 
trol command again. This print mode is used for subse- 
quent de-spooling. Thereafter, initialization processing 
for spooling is performed (step S1 1 07). ' 
[01 51 ] In this case, as in the aforementioned embodi- 
ments, the output ability (capability) to be notified to the 
graphics engine 202 is changed from the output ability 
in the vector graphics print mode to the one in the raster 
graphics print mode. As a result, the graphics engine 
202 sends subsequent print instructions in the form 
suited to the raster graphics print mode. 
[0152] In this case, since it is assumed that the 
acquired hardware element can obtain higher perform- 
ance in the raster graphics print mode than in the vector 
graphics print mode, this processing allows the system 
to always obtain optimal print data and select an optimal 
print mode. 

[0153] With this processing, subsequent print 
processing requests from the graphics engine 202 can 
be spooled. The printer driver 203 is then initialised 
(step S1 108), and the flow of processing returns to the 
graphics engine 202. 

[01 54] In this manner, the vector graphics print mode 
or raster graphics print mode is automatically selected 
as a print mode in. accordance with a hardware condi- 
tion for the device that performs printing, thereby ensur- 
ing high print performance or proper print results. 

[Fourth Embodiment] 

[01 55] According to the fourth embodiment, when a 
print request is output from a printer driver 203 that is 
loaded into a RAM 2 of a host computer 3000 to be 
operated, a condition for determining a print mode 
suited to the print processing is acquired from the 
printer driver 203 that is dependent on a printer feature. 
A print mode is determined in accordance with this 
acquired condition. A printer control command to be 
transmitted to a printer 1500 is generated from interme- 
diate code data in this print mode. 
[01 56] In this embodiment, the procedure in Fig. 12 is 
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executed in place of step S903 in Figs. 9A and 9B. That 
is, a print mode determination condition is acquired 
from the printer driver 203 to determine a suitable print 
mode (step S1201). That is, a condition for obtaining a 
suitable print mode is provided by the printer or printer 
driver 203, and the print mode is switched under the 
condition. As in the first embodiment, this condition may 
be set to select a print mode in accordance with an 
application. More specifically, the name of an applica- 
t.on for which the print mode should be changed is reg- 
istered in advance, and this name is used to check in 
step S905 whether the acquired name coincides with 
the condition. Obviously, the condition acquired in step 
S1201 is not limited to the name of an application For 
example, as in the third embodiment, a hardware fea- 
ture, and more specifically, the memory capacity of the 
printer or the like, may be acquired. 
[01 57] By acquiring a determination condition from the 
pnnter driver 203 that is dependent on the feature of 
each dev,ce. the vector graphics print mode and raster 
graphics print mode are automatically switched without 
a dispatcher 301 or spooler 302 itself having the deter- 
mination condition. This allows the system to ensure 
high print performance or proper print results. In addi- 
tion, a hardware element of the device may be stored in 
the printer driver 203 that is dependent on the feature of 
each device so as to acquire the hardware element from 
the pnnter driver 203 as well. In this case, if a hardware 
feature is set as a condition for selecting a print mode 
any hardware element need not be acquired from the 
dev.ce. This can prevent a decrease in processing 
speed due to communication with the device. 



[Fifth Embodiment] 



[0158] The fifth embodiment is implemented by the 
print system shown in Fig. 3. Figs. 13A and 13B explain 
an outline of the fifth embodiment of the present inven- 
tion. Figs. 14A and 14B are flow charts showing a pro- 
cedure executed by a dispatcher 301 and a spooler 302 
In this flow chart, "condition" in steps S1302 and S1304 
in Fig 13A is described in more detail. 
[0159] This embodiment will be described in detail 
below with reference to the flow charts of Figs. 14A and 
14B. 

[01 60] This embodiment is based on the premise that 
both the print system in Fig. 2. which is comprised of the 
printer and the host computer, and the system in Fig 3 
which temporarily spools print data from an application 
in the form of intermediate code data, can be used In 
this embodiment, it is assumed that when printing is to 
be performed by using the latter system, functions other 
than those of an application or printer driver can be 
used, but a deterioration in performance or improper 
pnnting may occur depending on an application In this 
embodiment, therefore, when a printer control com- 
mand is to be generated, whether intermediate code 
data is to be generated is selected depending on an 



application. 

[0161] First of all, it is checked whether the request is 

ZTS'ST/^ ^ 3 9faphics en 9 ine 202 
(step S1401). Assume that an initialization request is 

s always sent prior to a job start request 

[0162] If it is determined that the request is an initiali- 
zation request from the graphics engine 202 (YES in 
step S1401) an application name preregistered and 
listed on a table or the like is acquired (step S1402) 
I h,s name corresponds to a determination condition for 
Jib generation of intermediate code data (step Si 302) 
Whether to generate intermediate code data is deter- 
mined afterward on the basis of this name. Assume that 
the generation of intermediate code data is default oper- 
as ation. If ,t ,s expected that a high average print through- 
put or proper print result can be obtained when a printer 
control command is directly issued without generating 
any .ntermediate code data, the default setting i 

S0 ^ 3 Primer COntro1 c °mmand generating 

so method of generating no intermediate code data Obvi" 
ous y. the same procedure as described above can be 
applied even if the default operation is to generate no 
intermediate code data. 

[01 63] Subsequently, an application name is acquired 
25 from the application (step S1403). in this processing an 
application name is acquired through the graphics 
engme 202. With this processing, the name of the 
cation that has output the initialization request can be 
acquired. It is then checked whether the two application 
30 names coincide with each other (step S1404) In this 
. processing, it is checked whether the acquired applica- 
, ton name coincides with the application name that has- 
been acquired in step S1402 from the table as a condi- 
tion for switching the print mode 
35 [0164] If it is determined that these names coincide 
with each other (YES in step S1404), it is determined 
that no .ntermediate code data is to be generated in 
printer control command generating processing As a 
result, printer control command generating method 
40 changing processing is performed (step Si 406) In this 
pnnter control command generating method changino 
processing (step Sl 406). after this initialization 
sequence, flag setting or the like performed, which is 
used for determining a spooling request 
« [01 65] If it is determined that the two names do not 
coincide with each other (NO in step Si 404) ie inter- 
med.ate code data is to be generated in printer control 
command generating processing, initialization process- 
ing for spooling is performed (step Si 405). With this 
so processing, subsequent print processing requests from 
the graphics engine 202 can be spooled. Then, a printer - 
driver 203 is initialized (step Si 407). and the flow of 
processing returns to the graphics engine 202 The 
processing in initialization is terminated. 
55 [01 66] If it is determined in determination processing 
(step S1401) that the request is not an initialisation 
request from the graphics engine 202 (NO in step 
S1401). it is checked whether the request is a job start 
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request from the graphics engine 202 (step S1408). To 
explain a spooling sequence, it is assume that the 
request is a job start request (YES in step S1408). If it is 
determined that the request is a job start request, it is 
checked whether there is a spooling request (step 5 
S1409). In this case, if it is determined in determination 
processing (step Si 404) that the application name does 
not coincide with the condition for changing the printer 
control command generating method in initialization 
processing, i.e., intermediate code data is to be gener- 10 
ated in printer control command generating processing, 
it is determined that a spooling request is generated. 
[01 67] In this case, a file for temporarily storing gener- 
ated intermediate code data is opened in the external 
memory 1 1 on a host computer 3000 (step S1410). An 75 
intermediate code corresponding to the job start 
request is generated and stored in the file (step S141 1). 
With this processing, generation of intermediate code 
data required for subsequent de-spooling is started. 
[01 68] If it is determined in determination processing 20 
(step S1404) that the application name coincides with 
the condition for changing the printer control command 
generating method in initialization processing, i.e., no 
intermediate code data is to be generated in printer con- 
trol command generating processing, it is determined in 25 
determination processing (step S1409) that no spooling 
request is generated (NO in step S1409). As a result, 
the printer driver performs job start processing (step 

51 41 2) to directly issue a printer control command with- 
out generating any intermediate code data. 30 
[0169] If it is determined in determination processing 
(step Si 408) that the request is not a job start request 
from the graphics engine 202 (NO in step S1408), it is 
checked whether the request is a job end request (step 

51413) . Assume that the request is not a job end 35 
request In this case, other processing accompanying 
each request is performed (step S1418). This process- 
ing includes storing information required for printing in 

an intermediate code data file, supplying information to 
the graphics engine 202, or the like. With this process- 40 
ing, a series of print instructions is processed, and inter- 
mediate code data required for de-spooling are 
sequentially generated. 

[0170] It is determined in determination processing 
(step S1413) that the request is a job end processing as 
(YES in step S1413), it is checked whether there is a 
spooling request (step S1414) as in the case wherein 
the job start request is generated. In this case as well, if 
it is determined in determination processing (step 
S1404) that the application name does not coincide with so 
the condition for changing the printer control command 
generating method in initialization processing, i.e.. inter- 
mediate code data is to be generated in printer control 
command generating processing, it is determined that a 
spooling request is generated. As a result, an interme- 55 
diate code corresponding to the job end request is gen- 
erated and stored in the file (step S1415). The 
intermediate code data file is then closed (step S1416). 



[0171] Similarly, if it is determined in determination 
processing (step S1 404) that the application name coin- 
cides with the condition for changing the printer control 
command generating method in initialization process- 
ing, i.e., no intermediate code data is to be generated in 
printer control command generating processing, it is 
determined in determination processing (step Si 41 4) 
that no spooling request is generated. As a result, the 
printer driver 203 performs job end processing (step 
S1417) as end processing to be performed upon 
directly issuing a printer control command without gen- 
erating any intermediate code data. 
[0172] This series of steps is processing associated 
with spooling of intermediate code data. 
[0173] In this manner, the method of generating a 
printer control command by performing de-spooiing 
after generating intermediate code data or the method 
of generating a printer control command without gener- 
ating any intermediate code data is automatically 
selected in initialisation processing in accordance with 
the preregistered application name, thereby ensuring 
high print performance and proper print results. 
[01 74] The function of this embodiment may be imple- 
mented by the host computer 3000 using an externally 
installed program. In this case, pieces of information 
including the program are loaded from a storage 
medium such as a CD-ROM, flash memory, or FD as 
the external memory 1 1 or an externa! storage medium 
through a network for e-mail, personal computer com- 
munications, or the like into a system including an out- 
put apparatus and the host computer 3000, thereby 
providing the above function for the host computer 3000 
or the output apparatus. The present invention can be 
applied to such a case. ' 

[Sixth Embodiment] 

[0175] According to the sixth embodiment, when a 
printer driver 203 that is loaded into a RAM 2 of a host 
computer 3000 to be operated in a printer having a plu- 
rality of print functions generates a print request for 
printing using a specific function held by the printer 
driver 203 or a spooler 302, a printer control command 
generating method suited to the print processing is 
determined from the specific function, thereby acquiring 
the optimal printer control command generating 
method. 

[0176] Similar to the fifth embodiment, this embodi- 
ment is based on the premise that both the print system 
in Fig. 2, which is comprised of the printer and the host 
computer, and the system in Fig. 3, which temporarily 
spools print data from an application in the form of inter- 
mediate code data, can be used. In this embodiment, it 
is assumed that when printing is to be performed by the 
latter system, the use of a specific function is inhibited. 
[01 77] Fig. 1 5 is a flow chart showing the processing 
to be performed in this embodiment. The procedure in 
Fig. 15 is used in place of the one in Fig. 14 in the fifth 
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embodiment. 

[0178J Referring to Fig. 15, first of all, it is checked 
whether the request is an initialization request from a 
graphics engine 202 (step S1501). Assume that an ini- 
tialization request is always sent prior to a job start s 
request. If it is determined that the request is an initiali- 
zation request from the graphics engine 202 (YES in 
. step S1501), a preregistered specific function is 
acquired (step S1502). This specific function indicates 
the overlay function held by the device (the graphics w 
superposition function implemented by sending a spe- 
cial escape sequence to the device), or the like. Assume 
that there is a condition stating that the overlay function 
is not effed.ve for the printer control command generat- 
ing method of generating intermediate code data and is 
performing de-spooling on the basis of the intermediate 
code data. In this case, the overlay function is registered 
<n advance as a function for which no intermediate code 
data is to be generated. 

[0179] Subsequently, a function used for printing is so 
acquired (step S1503). In this processing, information 
about print setting explicitly performed by the user is 
acquired. With this processing, the currently set effec- 
tive speafic function can be acquired. It is then checked 
whether these specific functions coincide with each 25 
other (step S1504). More specifically, it is checked 
whether the acquired specific function coincides with 
the specific function that has been acquired from a table 
as a condition for switching the print mode. 
[0180] If the overlay function is designed, it is deter- 30 
mined that the two functions coincide with each other 
and it is determined that the method of directly issuing a 
• pnnter control command without generating any inter- 
mediate code data is selected. As a result, printer con- 
trol command generating method changing processing 35 
(step S1505) is performed. In this printer control com- 
mand generating method changing processing after 
this initialization sequence, flag setting or the like is per- 
formed, which is used for determining a spooling 
request (steps S1409 and S141 4). 40 
[0181] in checking whether the function acquired in 
step S1 503 coincides with the specific function that has 
been acquired from the table in step S1502 as the con- 
dition for switching the print mode (step Si 504) if it is 
determined that only the function that is not listed in the as 
table is selected (NO in step S1504). initialization 
processmg for the next spooling is performed (step 

51506) . With this processing, subsequent print 
processing requests from the graphics engine 202 can 
be spooled. A printer driver 203 is then initialized (step so 

51 507) . and the flow of processing returns to the graph- 
ics engine 202. The processing in initialization is termi- 
nated. 

[0182] In this manner, the method of generating a 
printer control command by performing de-spooling 55 
after generating intermediate code data or the method 
of generating a printer control command without gener- 
ating any intermediate code data is automatically 



selected in initialization processing in accordance with 
the preregistered specific function information thereby 
resdte 9 hi ° h Print Perf ° rmance and P r °Per print 

[Seventh Embodiment] 



[0183] According to the seventh embodiment when a 
print request is output from a printer driver 203 that is 
loaded into a RAM 2 of a host computer 3000 to be 
operated, and a printer control command generatino 
method suited to the print processing is to be deter- 
mined, a condition for determining the printer control 
command generating method is acquired from the 
printer driver 203 that is dependent on a printer feature 
A pnnter control command generating method is deter- 
mined .n accordance with this acquired condition, and a 
printer control command to be transmitted to a printer 
1500 .s generated by this print control command 
[01 84] Similar to the aforementioned embodiments 
this embodiment is based on the premise that both the 
print system in Fig. 2. which is comprised of the printer 
and the host computer, and the system in Fig. 3 which 
temporarily spools print data from an application in the 
form of intermediate code data, can be used In this 
embodiment, it is assumed that when printing is to be 
performed by using the latter system, functions other 
than those of an application or printer driver can be 
used, but a deterioration in performance or improper 
printing may occur under rare conditions. 
[0185] In this embodiment, the procedure shown in 
- Fig. 16 is executed in place of step 1402 in Fig i 4 a 
More specifically, when a suitable printer control com- 
mand generating method is to be determined, a condi- 
tion for determining a printer control command 
generating method is acquired from the printer driver 
203 (step S1 601). This operation indicates that a condi- 
tion for obtaining a suitable printer control command 
generating method is supplied from the printer or printer 
driver 203. and the printer control command generating 
methods are switched in accordance with the condition 
Assume that an application name is used as the condi- 
tion, and the application name used as the condition is 
acquired in step S1601. The acquired condition is used 
to check in step S1404 whether the application name 
coincides with the condition. As is obvious, the condition 
acqu.red in step S1601 is not limited to an application 
name, and may be a function to be used for printing or 
the like. 

[01 86] By acquiring a determination condition from the 
printer driver 203 that is dependent on each device fea- 
ture in this manner, the method of generating a printer 
control command by generating intermediate code data 
and de-spooling the data and the method of directly 
generating a printer control command are automatically 
swrtched without a dispatcher 301 or spooler 302 having 
the determination condition itself. This allows the sys- 
tem to ensure high print performance or proper print 
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results. 

[Eighth Embodiment] 

[0187] Fig 1 8 is a flow chart showing a procedure for 5 
generating a printer control command in this embodi- 
ment. First of all, a print instruction received from a 
graphics engine 202 is converted into intermediate code 
data, and the data is stored in a file. At the same time 
with this processing, a spooler 302 checks whether the 10 
print instruction contains a special print instruction des- 
ignation (e.g., a special raster operation), and stores the 
determination result in a RAM 2 or external memory 1 1 
(step S1 801). When the print instruction from the graph- 
ics engine 202 is complete, a print mode is determined is 
on the basis of the result stored in the previous step. 
The printer driver then generates a printer control com- 
mand from the temporarily stored intermediate code 
data through the print instruction generated by the 
graphics engine 202 (step S1 802). 2 o 
[0188] A maximum of 256 types of raster operations 
are supported by Windows 95. A raster operation is a 
logical arithmetic operation designated in various 
objects and performed between pixels. With this opera- 
tion, for example, an image to be finally drawn when 25 
operation such as destination control or brushing is per- 
formed for source data can be obtained by logical oper- 
ation. In this embodiment, it is assumed that not all the 
raster operations can be guaranteed by the vector 
graphics print mode. 30 
[0189] More specifically, in the vector graphics print 
mode, a raster operation is expressed by a printer con- 
trol command as a print logic setting instruction. How- 
ever, such instructions corresponding to all the raster 
operations that can be used on the Windows 95 are not 35 
prepared. 

[0190] In contrast to this, in the raster graphics print 
mode, all the raster operations can be supported, and a 
print image can be generated while proper logic printing 
is performed. This allows the system to always obtain 40 
proper print results. 

[0191] Fig. 19 shows this processing in more detail. 
The following description is based on the premise that 
spooling is performed. 

[0192] A print instruction is received from an applica- 45 
tion through the graphics engine 202 (step S1901), and 
it is checked whether this print instruction is a job start 
request (step S1 902). 

[0193] If it is determined that the instruction is a job 
start request (YES in step Si 902), a file for temporarily so 
storing intermediate code data is created in the external 
memory 1 1 on a host computer 3000. and the file is 
opened to store intermediate code data corresponding 
to the job start instruction in the file (step Si 903). 
[01 94] Subsequently, a memory area for storing a flag 55 
value indicating a print mode suited to overall print 
processing (print job) is ensured in the RAM 2, and the 
flag is initialized with the value indicating the vector 



graphics print mode (step S1 904). Assume that the vec- 
tor graphics print mode is the default print mode. The 
flow returns from step S1904 to step S1901 again to 
receive a print instruction from the graphics engine 202. 
[0195] If it is determined in step S1902 that the 
instruction is not a job start request (NO in step S1 902), 
it is checked whether the instruction is a job end request 
(step S1 905). 

[01 96] If it is determined in step S1905 that the print 
instruction from the graphics engine 202 is not a job end 
request (NO in step Si 905), it is checked whether spe- 
cial print processing is designated in the print instruction 
(step S1 907). If it is determined that a special print proc- 
ess is determined (YES in step S1907), the flag value 
indicating the print mode is updated to the value indicat- 
ing the raster graphics print mode (step S1908). 
[0197] Note that in this embodiment when even one 
special print process is designated in a print job, the 
raster graphics print mode is selected. After step S1908 
is executed or when it is determined in step Si 907 that 
no special print process is designated (NO in step 
S1907), the flow advances to step S1909 to convert the 
print instruction into intermediate code data (step 
S1909). The intermediate code data after the conver- 
sion is written in a temporary file (step S1 910). 
[01 98] After this processing, the flow returns to step 
S1901 to receive a print instruction from the graphics 
engine 202. This series of steps S1901 to S1910 is con- 
tinued until a job end request is received from the graph- 
ics engine 202. 

[0199] If it is determined in step Si 905 that the 
instruction is a job end request, intermediate code data 
corresponding to the job end request is generated and 
stored in a temporary file, and the file is closed (step 
SI 906). The flow of processing advances to the gener- 
ation of a printer control command. 
[0200] As shown in Fig. 20, in the steps of generating 
a print control command and designating a print mode, 
the intermediate code data file is opened (step S2001), 
and the data are sequentially read out in units of print 
instructions (step S2002). As described above, Fig. 7 
shows the contents of the intermediate code data file. 
The first instruction read out from this file is a "job start 
instruction". It is then checked whether the instruction is 
a "job end instruction" (step S2003). If it is determined 
that the instruction is not a job end instruction (NO in 
step S2003), it is checked whether the instruction is a 
job start instruction (step S2005). If it is determined that 
the instruction is a job start instruction (YES in step 
S2005), a specific print mode in which a printer control 
code to be transmitted to the printer 1500 is generated 
is determined (step S2006) by referring to the flag value 
stored in the processing in Fig. 19 and indicating a print 
mode (steps $1904 and S1908 in Fig. 19). More specif- 
ically, the vector graphics print mode or raster graphics 
print mode is selected in accordance with the above flag 
vaiue. 

[0201] If it is determined in step S2005 that the 
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instruction is not a job start instruction (NO in step 
S2005), the flow advances from step S2006 to step 
S2007. m step S2007. a printer control command that is 
generated from the intermediate code data and trans- 
mitted to the printer 1500 is generated and output in 
accordance with the print mode. In this case, the inter- 
mediate code data is converted into the printer control 
command through the graphics engine 202. 
[0202] The processing from step S2002 to step S2007 
is repeated until a job end instruction is read out 
[0203] if it is determined in step S2003 that the read- 
out print instruction is a job end instruction (YES in step 
S2003). the intermediate code data file is closed and 
deleted, and the area on the RAM 2 in which the above 
flag value is stored is released. 
[0204] According to this embodiment described 
above, the vector graphics print mode is the default print 
mode, and the raster graphics print mode is automati- 
cal^ selected when a special print instruction is gener- 
ated. Therefore, a printer control command that can 
ensure relatively high print performance and a proper 
print result can be automatically generated 



[Ninth Embodiment] 

[0205] , When a request to print a plurality of pages is 
output to a printer driver that is loaded into a RAM 2 of 
a host computer 3000 to be operated, the step of obtain- 
ing a print mode suited to print processing and the step 
of generating a printer control command from an inter- 
mediate code in the print mode obtained in the step of 
obtaining the print mode in the eighth embodiment may 
be applied to each print page, thus improving the 
embodiment. 

[0206] Rg S . 21 and 22 show processing as an 
improvement of the processing in the eighth embodi- 
ment. The same reference numerals in the flow charts 
in Figs. 21 and 22 denote the same processing as in 
Figs. 19 and 20. 

[0207] steps S2101 and S2104 in Fig. 21 are 
improvements of the embodiment of the eighth embodi- 
ment. The processing in steps S2101 and S2104 is exe- 
cuted in place of the processing in steps Si 904 and 
S1908. and the processing in steps S2102 and S2103 is 
executed between steps S1905 and S1907 in Fig 19 
[0208] Referring to Fig. 22. the processing in step 
eSSI .' S ^ xecuted in P ,ac e *e processing in step 
S2006 in Fig. 20. and the processing in steps S2202 to 
S2205 is additionally executed after step S2007 in Fig 
20. Only improvements in the processing in the eighth 
embodiment will be described in detail below with refer- 
ence to Figs. 21 and 22. 

[0209] Referring to Fig. 21 . as in the eighth embodi- 
ment, if it is determined in step S1902 that a print 
instruction from a graphics engine 202 is a job start 
request (YES in step Si 902). a file for storing intermedi- 
ate code data is opened, and intermediate code data 
corresponding to the job start request is stored in the file 



(step S1903). 

EL Sl t Seq T tlV ' an area for Print mode 

information for each page in the table format in Fio 23 
is ensured on the RAM 2. In addition, a variable n indi- 
cating a page number is ensured on the RAM 2 The 
variable n is then initialized into 1. and the print mode 
information corresponding to the page number 1 is ini- 
tialised ,nto a value indicating the vector graphics print 
mode (step 82101). Assume that an area for storing 
io print mode information for the nth page is added to the 
end portion of the table area shown in F,g. 23 with an 
increase in the number of print pages 

SSUi Jl? eiQhth embodimen t- « it is determined in 
step S1 905 that the instruction is not a job end request 
r 5 ,t ,s immediately checked whether special print process- 
ing ,s designated. In contrast to this, in this embodiment 
it .s checked before this step whether a pagTbreat 
request is generated (step S2102). If the page break 

n^ 65 ? de ! i9nated ^ ES in step S2102). the variable 
20 n indicating the page number and ensured on the RAM 
2 in step S2102 is incremented by one. In addition, an 
area for storing print mode information corresponding to 
the new page is added to the end portion of the table in 
Fig. 23 (step S2103). The print mode information corr^ 
25 spending to the new print page is initialized with the 

ltl03). 9 ^ VeCt ° r 9raphiCS Print mode 
[0212] if it is determined in step S2102 that no pace 
break request is designated (NO in step S2102) it is 
so checked whether the print instruction from the graph « 

; ' 55S5 » de H S T ates special print processin 9 W 

- S1907). If rt is determined that special print processing 
d f'9nated (YES in step S1907). the print mode infer 
35 2 < ^P° ndin 9 to n«h is updated to the 

S^rff"? T Q raSt6r 9rapWcs P rint m °de (step 
S2104). V it ,s determined that special print processing 
is not designated (NO in step S1907). the flag informa 
ton corresponding to the nth page is not updated, and 
^ Pr ^ instruction is converted into an intermediate 
:f rmediate «** data is then written in the 
file (steps SI 909 and SI 910). 

[0213] With the processing in Fig. 21 . a print mode is 
set for each print page. In the processing in Fig 22 if it 
is determined that the instruction read out from 'the 

d3ta <i,e is a J' ob start instruction 
(YES ,n step S2005). the variable n indicating a page 
number is ensured on the RAM 2. and the variable n is 
initialized to n = 1 (step S2201). At the same time the 
print mode corresponding to the first page obtained by 
so the processing in Fig. 21 is selected (step S2201) 

[0214] In this print mode, a printer control command 
to be output to a printer 1500 is generated from the 
intermediate code data through the print instruction 
(step S2007). This processing is repeated until a job 
-5 end instruction is detected. If a page break instruction is 
read out in the processing of reading out the intermedi- 
ate code data (YES in step S2202). the variable n indi- 
cating the current print page number is incremented by 
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one (step S2203), and the print mode is switched 
(S2205) only when the print mode that has been 
selected differs from the print mode corresponding to 
the nth page which is obtained in the processing in Fig. 
21 (YES in step S2204). 

[021 5] With the processing shown in Fig. 22 in this 
embodiment, a proper print mode is set for each print 
page by minimum necessary switching processing. 
Assume that in the print processing for five pages, print 
modes for the respective pages are obtained such that 
the raster graphics print mode is set for the first and sec- 
ond pages, and the vector graphics print mode is set for 
the third and subsequent pages, as shown in Fig. 23. In 
this case, a print mode is actually designated and 
changed two times, i.e., immediately after reception of a 
page break instruction immediately before the first page 
and after the second page. 

[10th Embodiment] 

[021 6] Assume that in the 1 0th embodiment, a printer 
driver that is loaded into a RAM 2 of a host computer 
3000 to be operated and a printer 1500 have the func- 
tion (N-page printing) of reducing a plurality of print 
pages (logic pages) and printing the pages upon laying 
out them on one page (physical page) (Fig. 24). In this 
case, an improvement can be made such that a print 
mode suited to print processing in the ninth embodi- 
ment is selected for each logic page first, and then a 
suitable print mode is selected for each physical page. 
[0217] Assume that a four-page printing mode (four 
logic pages are laid out on one physical page to be 
printed) is designated by an application that is loaded 
into the RAM 2 of the host computer 3000 to be oper- 
ated, and a print instruction for eight pages is issued to 
the printer driver (Fig. 24). In this case, in this embodi- 
ment, after the processing in step S1906 in Fig. 21 , print 
mode information for each physical page, shown on the 
right side of Fig 24, is generated in the RAM 2 of the 
basis of print mode information for each of the eight 
logic pages (step S2501 in Fig. 25). 
[0218] In the case shown in Fig. 24, since the raster 
graphics print mode is set for only the first and second 
logic pages, the raster graphics print mode is deter- 
mined for the first physical page, and the vector graph- 
ics print mode is determined for the second physical 
page. 

[0219] The printer control command generation step 
in Fig. 22 follows these processes. The processing in 
this step is basically the same as that in the ninth 
embodiment described above, except that the process- 
ing in step S2601 in Fig. 26 is performed in place of the 
processing in step S2201 in Fig. 22, and the processing 
in steps S2701 to S2703 in Fig. 27 is performed in place 
of step S2204. 

[0220] By adding the above processing to the eighth 
embodiment, switching of proper print modes is control- 
led in units of physical pages instead of logical pages. 



This prevents a plurality of print modes from being des- 
ignated for a single physical page at once, and allows N- 
page printing in an optimal print mode. 

s [11th Embodiment] 

[0221 ] Assume that in the 1 1 th embodiment, a printer 
1500 has a double-sided print function, and a maximum 
of two pages having undergone single-sided printing 

io can be pooled at once inside the printer to improve the 
performance of double-sided printing. In this case, an 
improvement can be made such that the step of obtain- 
ing a print mode suited to print processing described in 
the above embodiment and the step of generating a 

is printer control command from an intermediate code in. 
the obtained print mode are applied in consideration of 
the conveying order of paper sheets in the printer 1500. 
[0222] Fig. 28 shows how paper sheets are conveyed 
in the printer 1500 when double-sided printing is exe- 

20 cuted. When the printer 1 500 actually receives four con- 
tinuous page data, the printer prints the fourth page 
f irst, and then pools it in a printer double-sided unit (step 
1 in Fig. 28). Subsequently, the printer 1500 prints the 
second page and pools it in the double-sided unit like 

25 the fourth page (step 2 in Fig. 28). 

[0223] The paper sheet having the second page 
printed is fed from the double-sided unit to print the first 
page, and the resultant paper sheet is discharged fac- 
ing down onto the paper discharge tray (step 3 in Fig. 

30 28). Thereafter, the paper sheet having the four page 
printed is fed from the double-sided unit to print the third 
page, and the resultant paper sheet is discharged fac- 
ing down on the paper discharge tray in the same man- 
ner as described above (step 4 in Fig. 29). 

35 [0224] Assume that a request to perform double-sided 
printing of four pages is output from an application that 
is loaded into a RAM 2 of a host computer 3000 to be 
operated. In this case, according to this embodiment, 
after the processing in step S1 906 in Fig, 21 in the ninth 

40 embodiment is complete, the total number of pages is 
checked from print mode information for every four 
pages, shown on the left side of Fig. 29, and the print 
mode information on the left side of Fig. 29 is sorted in 
the actual printing order of pages, thereby obtaining the 

45 table shown in the middle of Fig. 29 (step S3001 in Fig 
30). 

[0225] If the print modes are frequently switched, the 
performance of the printer 1500 deteriorates. The 
number of times of print mode switching is therefore 

so taken into consideration. In this embodiment, the print 
modes are switched only when two or more pages are 
continuously subjected to print processing in the same 
print mode, in consideration of a deterioration in the per- 
formance of the printer 1500 upon switching of the print 

55 modes. 

[0226] In the case of the print mode information in the 
middle of Rg. 29, for example, since the print modes are 
switched for each page, the print mode on the right side 
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of Fig. 29 is selected in consideration of the above con- 
dition. That is, the actual page numbers in the middle 
table in Fig. 29 are renumbered, and all the print modes 
that are designed in the order of the raster graphics print 
mode, the vector graphics print mode, the raster graph- 5 
ics print mode, and the vector graphics print mode from 
the first page (actually the fourth page) are changed to 
the raster graphics print mode. 



[12th Embodiment] 
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[0227] Fig. 31 shows a memory map in a state 
wherein a printer driver to which the present invention is 
applied is loaded into the RAM of the host computer to 
be executed. In a host computer 3000 (Fig. 1), a BIOS, 75 
OS, application, and printer driver to which a method of 
optimizing printer control command generating process- 
ing according to the present invention is applied are 
operated by a CPU 1. The BIOS is written in a program 
ROM 3b, and the OS is written in a hard disk (to be 20 
referred to as an HD) as an external memory 11. When 
the power supply for the host computer 3000 is turned 
on, an OS 36 is loaded from the HD 1 1 into a RAM 2 by 
the IPL (Initial Program Loading) function in the BIOS 
program and operates. 25 
[0228] The printer driver can actually operate when an 
application 32 that operates under the control of the OS 
on the host computer 3000 starts print processing in 
accordance with an instruction from the user or the like 
and more specifically, when a printer driver 35 is read 30 
out from a medium such as the external memory 11 , on 
which the printer driver 35 is recorded, and loaded into 
the RAM 2 under the control of the OS 36 and a BIOS 
37. -\ 

[0229] In this embodiment, since the printer driver 35 
ensures one memory area like the one shown in Fig. 
32A in the RAM 2 of the host computer 3000 to store an 
area, as rectangular information, which is drawn within 
a band area. In the four storage areas shown in Fig. 
32A, the horizontal and vertical coordinate values of the 40 
upper left corner and lower right corner of a rectangle 
are stored in relative coordinate values in units of inte- 
gers with the upper left corner of the rectangle indicat- 
ing the entire band area being set as an origin (0, 0). 
[0230] The above rectangular information is updated 45 
(enlarged) such that every time the printer driver 35 
receives a print instruction from the application 32, an 
area designated as a print area is contained in each 
print instruction. 

[0231 ] This embodiment uses the means for defining so 
a band area depending on how a rectangular area is 
contained (using area information having undergone 
printing). As is obvious, however, the effects of the 
present invention can be obtained even if a shape other 
than a rectangular shape, e.g.. an elliptic or polygonal 55 
shape, is used. In addition, in this embodiment, as a 
band area forming method in step S1707 in Fig. 17, a 
method of dividing the area in units of horizontal lines 



(to be referred to as scan lines) each having a height of 
one pixel is used. 

[0232] Fig. 33 shows how an area is divided. Refer- 
ence numeral 51 denotes a page area; and 52, a band 
area. With this dividing operation, the printer driver 35 
generates printer control commands in units of scan 
lines. 

[0233] As described above, the method of dividing an 
area into band areas in units of scan fines is applied to 
this embodiment. However, the same effect as that of 
the present invention can be obtained by applying 
another dividing method, for example, a method of 
dividing an area into rectangular areas smaller than 
band areas, to the embodiment. 
[0234] Fig. 34 shows the details of the procedure exe- 
cuted in this embodiment to which the present invention 
is applied. The same reference numerals in Fig 34 
denote the same steps as in Fig. 17. Since the proce- 
dure in Fig. 17 has been described in association with 
the prior art, a repetitive description of the steps 
denoted by the same reference numerals will be omit- 
ted. Fig. 35 is a flow chart showing the details of the 
processing in step S3403 in Fig. 34. 
[0235] The manner in which areas, in band areas 
which have undergone printing are stored will be 
described first with reference to Fig. 34. In step S1702 
a print instruction received from the application 32 that 
is loaded into the RAM 2 of the host computer 3000 to 
be operated is checked (step Si 702). If it is determined 
that the instruction indicates a print start (YES in step 
, S1702). a band memory is acquired/initialized (step • 
-S1703). Then, a memory area for holding rectangular 
information is ensured in the RAM 2 in the form shown 
m Fig. 32A, and all pieces of information are initialised 
to -XT (step S3401). 

[0236] This rectangular information is updated 
(enlarged) such that when the printer driver receives a 
print request from the application, rasterizes print image 
in accordance with the print request and stores the 
resultant data in the band memory (step Si 705), the 
entire print image rasterized in accordance with' the 
print request is contained in a rectangle (step S3402) 
When a print request from the application with respect 
to a given band area is completely processed (YES in 
step SI 706), a printer control command corresponding 
to the band area is generated (step S3403) first, and 
then all the pieces of rectangular information are initial- 
ized to "0" (step S3404). Note that a memory area for 
storing the above rectangular information is released in 
the RAM 2 (step S3405) at the end of printing (YES in 
step S1 704). V 
[0237] The manner in which rectangular information is 
updated will be described in detail below (Fig. 32B). 
Assume that the printer driver sequentially receives the 
following three print requests for a given band area 
Note that the coordinate values of the following points 
are relative coordinate values with the upper left corner 
of a band area being set as an origin (0, 0), and are 
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expressed in the form of (horizontal coordinate value, 
vertical coordinate value). Referring to Fig. 32A, the val- 
ues of the pieces of rectangular information are 
expressed by relative coordinate values from the origin, 
as in the above case, in the form of (left, top, right, bot- 
tom). 

(t) line print request ... start point (0, 0), end point 
(3.3) 

(2) point print request ... coordinates (2, 2) 

(3) bitmap print request ... start point (0, 0). width of 
300, height of 100. 

[0238] Upon reception of print request (1), the printer 
driver updates rectangular information to ((0, 0), (3, 3)). 
Upon reception of print instruction (2), the printer driver 
performs print processing. However, since print coordi- 
nates are present in the rectangular information that has 
already been stored, the rectangular information is not 
updated. Upon reception of print request (3), the printer 
driver updates the print information to ((0, 0), (300, 
100)) because the print area is larger than an area con- 
taining the rectangular area. When the printer driver 
receives the above series of print requests, ((0, 0), (300, 
100)) is stored as rectangular information. 
[0239] The processing in step S3403 in Fig. 34 will be 
described next with reference to Fig. 35. The manner in 
which the rectangular information stored in the RAM 2 is 
used to generate a printer control command and the 
processing is optimized will be described in particular. 
[0240] A band area as part of a page image is divided 
in units of scan lines, and the areas are sequentially 
extracted (step S3501). In this embodiment, the scan 
lines are extracted from the upper portion of the band 
area 52 in the order shown in Fig. 33. It is then checked 
whether a given scan line crosses stored rectangular 
information (step S3502). If it is determined that they 
cross each other (YES in step S3502), a printer control 
command corresponding to this scan line is generated 
(step S3503). 

[0241 ] If it is determined in step S3502 that they do not 
cross with each other (NO in step S3502), or after step 
S3503, the flow advances to step S3504 to check 
whether all the scan lines are extracted (step S3504). 
The processing from step S3501 to step S3503 is 
repeated until it is determined in step S3504 that all the 
scan lines are extracted. 

[0242] With regard to step S3503 in this embodiment, 
there is only the description "a printer control command 
corresponding to this scan line is generated". H, how- 
ever, several steps are required to generate a printer 
control command from the scan line, wasteful process- 
ing can be eliminated by using information indicating 
how many non-printed areas are present between the 
left and right ends of the scan line. 
[0243] For example, such steps include color conver- 
sion from colors (to be referred to as R, G, and B values) 
expressed by luminance components such as red, 



green, and blue into colors (to be referred to as C, M, Y, 
and K values) expressed by density components such 
as cyan, magenta, and yellow, and data compression 
processing. However, the present invention is not lim- 
5 ited to them. 

[0244] . According to this embodiment to which the 
present invention is applied, since printer control com- 
mand generation corresponding to non-printed areas in 
each band area can be reduced or eliminated, the 
io processing time can be shortened. In addition, the size 
of print data to be generated by the printer driver can be 
reduced. 

[0245] If the present invention is applied to a case 
wherein the conventional printer driver checks all the 

15 processing target areas in a band memory one by one 
to omit printer control command generation correspond- 
ing to non-printed areas in each band area, processing 
that is irrelevant to printing can be omitted more effi- 
ciently. This can optimize the printer driver processing. 

20 [0246] As described in one case in this embodiment, 
when several steps are required to generate a printer 
control command, wasteful processing can be omitted 
by using information indicating, for example, how many 
non-printed areas are present between the left and right 

25 ends of each scan line in this embodiment. The time 
required for printer driver processing can be further 
shortened. In addition, according to this embodiment, 
when several steps are required to generate each 
printer control command from the band memory, the 

30 processing time associated with the printer driver can 
be shortened by obtaining areas that are irrelevant to 
printing from target areas from which printer control 
commands are to be generated, and skipping steps cor- 
responding to the obtained areas. 

35 [0247] The function of this embodiment may be imple- 
mented by the host computer using an externally 
installed program. In this case, pieces of information 
including the program are loaded from a storage 
medium such as a CD-ROM, flash memory, or PD or an 

40 external storage medium through a network for e-mail, 
personal computer communications, or the like into a 
system including an output apparatus and the host com- 
puter, thereby providing the above function for the host 
computer or the output apparatus. The present inven- 
ts tion can be applied to such a case. 

[13th Embodiment] 

[0248] As the 13th embodiment, an improvement can 
so be made such that when a print instruction is received 
from application software, information about printed 
areas in band areas are stored in advance in units of 
print requests. 

[0249] In this embodiment, the processing in steps 
55 S3601, S3602, S3604, and S3605 in Figs. 34A, 34B, 
34C. and 34D is performed in place of the processing in 
steps S3401, S3402, S3404, and S3405 in Fig. 34 
showing the contents of processing in the 12th embodi- 
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ment In addition, the processing shown in Fig 37 is 
performed in place of step S3502 in Fig. 35 showing the 
contents of processing in step S3403 in Fig. 34. 
[0250] The manner in which printed areas in each 
band area are stored will be described first with refer- 
ence to Figs. 36A. 36B. 36C. and 36D. If a print instruc- 
tion rece.ved from an application indicates a print start 
a storage area for storing information about printed 
areas .s ensured in a RAM 2 and initialized (step S3601 
in Fig 1. 36A). Note that upon reception of a print instruc- 
tion the printer driver sequentially adds a combination 
of the type of print instruction and additional information 
such as coordinates corresponding to the type to the 
printed area information in the form shown in Rg 38 
(step S3602 in Fig. 36B). 

[0251] When the last print instruction from the applica- 
tion w,th respect to the band area is processed, the stor- 
age area .s initialized upon generation of each printer 

'. COmm ? nd corresponding to the band area (step 
i>3604 in Fig. 36C). 

[0252] Note that the storage area storing the printed 
area .nformation is released in the RAM 2 at the end of 
the print processing (step S3605 in Fig. 36D). 
[0253] The manner in which the area information 
stored in the RAM 2 is used to generate printer control 
commands and the processing is optimized will be 
described with reference to Fig. 37 next. To check 
whether printing is performed with respect to each scan 
line extracted in step S3501 in Fig. 35. the print 

r !? U !f!,f tored in * e previous ar e sequentially 
extracted from the start (step S3701). and it is checked 
whether- each print request is used for printing with 
respectito a corresponding scan line (step S3702) 
[0254] . That is. it is checked whether an area printed 
by the print request overlaps (crosses) the scan line If 
parts of them overlap each other, it is determined that 
K as been Performed. If it is determined in step 
«™ Printins has performed (YES in step 
S3702). the flow advances to step.S3503 to generate a 
pnnler control command. 

[0255] If it is determined in step S3702 that printing 
has not been performed, the flow advances to step 
S3703 to check whether the print request is the last one 
If it is determined in step S3703 that the print request is 
not the last one (NO in step S3703). the flow returns to 
step S3701 aga.n to extract a new print request from the 
table m Rg. 38. If it is determined that the print request 
-s the last one (YES in step S3703). the flow advances 
to step S3504. 

[0256] According to this embodiment, since printer 
control command generation corresponding to each 
non-pnnted area in a band area can be omitted the 
processing time can be shortened. In addition, the'size 
of print data to be generated by the printer driver can be 
further reduced. 

[0257] in addition, if the present invention is applied to 
the case, wherein the conventional printer driver checks 
all the processing target areas in the band memory one 



by one to omrt printer, control command generation cor- 
responding to each non-printed area in a band area 
processing that is irrelevant to printing can be omitted 

EL ln embodim ^t, pieces of printed area 
intonation are stored in units of print requests from an 
•ntataal However, these pieces of formation ma 
be > classified according to the shapes of graphic pat- 
22 !° me SXtent> and may be stored in ""its of clas- 
Z£L m f ° r eXamp,e ' **ngul»r print 
2T 0n : ^PP* Print information, text print infor- 
mation, and the take are stored collectively as rectangu- 

* realS PrOCeSSing can be 

[14th Embodiment] 



20 Eh ^ ^J 4 * embodimer * ^ improvement can 
20 be made such that ^en a print instruction is received 
from application software, information indicating 
whether printing has been performed is stored as 
printed area information for each scan line. As this area 
information, information indicating whether printing has 
25 been performed is stored in correspondence with each 

5Sr£ mber in 3 135,6 f0rm " as shown ^ Rg- 41 
[0260] This embodiment is based on the premise that 
a band memory is divided and printer control com- 
mands are generated in units of scan lines. However 
so the present invention is not limited to this 

' SSS J^o Smb0dirnent '' the Passing in steps 

» TiS and 3905 shown in 39 * 

39B. 39C. and 39D B performed in place of steps 

ss S^nff 02 ; S34 ° 4 ' 33405 in ^' 34 shoSg 
35 the contents of processing in the 12th embodiment In 

addition, foe 1 processing in Fig. 40 is performed in place 

o step S3502 ,n Rg. 35 showing the contend of 

Processing associated with the step S3404 in Rg 34 

[0262] The manner in which information of printed 

areas in a band area is stored will be described first with 

reference to Figs. 39A. 39B. 39C. and 39D. If a print 

instruction received from an application indicates a print 

start, an area for storing printed area information in 

45 SI l^i 6 | 15 6nSUred in a RAM 2 and initia, ised 
« (step S3901 in Fig. 39A). Note that the printed area 

m^T^ iS St ° red the tab,e form sh °wn in Fig. 41 
[0263] More specifically, a table corresponding to all 

^T", T Constitutin 9 the band area is prepared, 
and the all the pieces of information are initialized with a 
so value .nd.cat.ng that printing has not been performed. In 
add.hon. a value corresponding to each sub-area influ- 
enced when the printer driver has received the print 
instruction is updated with a value indicating that print- 
ing has been performed (step S3902 in Rg 39B) 
55 [0264] When the last print instruction from the applica- 
tion w.th respect to the band area is processed, the stor- 
age area is initialized upon generation of each printer 
control command corresponding to the band area (step 
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S3904 in Fig. 39C). Note that the area storing the 
printed area information is released in the RAM 2 upon 
completion of the print processing (step S3905 in Fig. 
39D). 

[0265] The manner in which the print information s 
stored in the RAM 2 in the previous step is used to gen- 
erate printer control commands and the processing is 
optimized will be described next with reference to Fig. 
40. 

[0266] Whether printing is performed with respect to io 
each scan line extracted in step S3501 in Fig. 35 is 
checked by referring to a value corresponding to each 
scan line with the area information stored in the previ- 
ous step in a table form (step S4001). If it is determined 
in step S4001 that printing has been performed (YES in is 
step S4001), the flow advances to step S3503 to gener- 
ate a printer control command. 

[0267] It is determined in step S4001 that printing has ■ 
not been performed (NO in step S4001), the flow 
advances to step S3504 to check whether all the scan so 
lines are extracted. 

[0268] According to this embodiment, since printer 
control command generation corresponding to each 
non-printed area in a band area can be omitted, the 
processing time can be shortened. In addition, the size 25 
of print data to be generated by the printer driver can be 
reduced. 

[0269] Furthermore, if the present invention is applied 
to a case wherein the conventional printer driver checks 
all the processing target areas in a band memory one 30 
by one to omit printer control command generation cor- 
responding to non-printed areas in each band area, 
processing that is irrelevant to printing can be omitted 
more efficiently This can optimize the printer driver 
processing. 35 

[15th Embodiment] 

[0270] The objects of the present invention are also 
achieved by supplying, to the system or apparatus, a 40 
storage medium on which a program code of software 
that can realize the functions of the 12th to 14th embod- 
iments is recorded, and making the computer (CPU or 
MPU) in the system or apparatus read out the program 
code from the storage medium and execute it 45 
[0271 ] In this case, since the program code itself, read 
out from the storage medium, realizes the functions of 
the above embodiments, the storage medium storing 
the program code constitutes the present invention. 
[0272] As the storage medium for supplying the pro- so 
gram code, for example, a floppy disk, hard disk, optical 
disk, magneto-optical disk, CD-ROM. CD-R, magnetic 
tape, nonvolatile memory card, ROM, and the like may 
be used. 

[0273] The present invention includes not only a case 55 
wherein the functions of the above embodiments are 
realized by making the computer execute the readout 
program code but also a case wherein the functions of 



the above embodiments are realized by making an OS 
(operating system) running on the computer execute 
some or all of actual processing operations on the basis 
of the instructions of the program code. 
[0274] Furthermore, the present invention includes a 
case wherein the program code read out from the stor- 
age medium is stored in a memory in a function exten- 
sion board inserted in the computer or a function 
extension unit connected to the computer, and some or 
all of actual processing operations are executed by a 
CPU or the like arranged in the function extension board 
or function extension unit on the basis of the instructions 
of the program code, thereby realizing the functions of 
the above embodiments. 

[0275] When the present invention is applied to the 
above storage medium, program codes corresponding 
to the flow charts described above are stored in the stor- 
age medium. In brief, the respective modules in the 
memory maps shown in Figs. 42A and 42B are stored in 
the storage medium. 

[0276] More specifically, it suffices if at least the pro- 
gram codes of the following modules are stored in the 
storage medium: a print information reception module 
4201, a print mode setting module 4202, a print mode 
determination module 4203, a print mode update mod- 
ule 4204. a read module 4205. a print data generating 
module 4206, a page print mode setting module 4207, a 
page print mode determination module 4208. a page 
print mode update module 4209, a storage module 

4210, a physical page print module generating module 

421 1, asorting modu!e4212, a print module determina- 
tion module 4213, a print image construction module 
4214, a band memory storage module 4215, a area 
forming module 4216, a band memory dividing module 
4217. a determination module 4218, a control com- 
mand generating module 4219, and a print information 
table storage module 4220. 

[Other Embodiments] 

[0277] Note that the present invention may be applied 
to either a system constituted by a plurality of equip- 
ments (e.g., a host computer, an interface device, a 
reader, a printer, and the like), or an apparatus consist- 
ing of a single equipment (e.g., a copying machine, a 
facsimile apparatus, or the like). 

[0278] The objects of the present invention are also 
achieved by supplying, to the system or apparatus, a 
storage medium on which a program code of software 
that can realize the functions of the above embodiments 
is recorded, and making the computer (CPU or MPU) in 
the system or apparatus read out the program code 
from the storage medium and execute it. 
[0279] In this case, since the program code itself, read 
out from the storage medium, realizes the functions of 
the above embodiments, the storage medium storing 
the program code constitutes the present invention. 
[0280] As the storage medium for supplying the pro- 
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gram code, for example, a floppy disk, hard disk, optical 
disk, magneto-optical disk, CD-ROM, CD-R, magnetic 
tape, nonvolatile memory card, ROM, and the like may 
be used. 

[0281 ] The present invention includes not only a case s 
wherein the functions of the above embodiments are 
realized by making the computer execute the readout 
program code but also a case wherein the functions of 
the above embodiments are realized by making an OS 
(operating system) running on the computer execute io 
some or all of actual processing operations on the basis 
of the instructions of the program code. 
[0282] Furthermore, the present invention includes a 
case wherein the program code read out from the stor- 
age medium is stored in a memory in a function exten- is 1 
s.on board inserted in the computer or a function 
extension unit connected to the computer, and some or 
all of actual processing operations are executed by a 
CPU or the like arranged in the function extension board 
or function extension unit on the basis of the instructions 20 
of the program code, thereby realizing the functions of 
the above embodiments. 

[0283] As has been described above, according to the 
present invention, in accordance with a preset condi- 
tion, the optimal print mode for the condition can be 25 
selected to increase the print throughput of the printer. 
In addition, proper print results can be obtained. 2. 
[0284] In accordance with a preset condition, the opti- 
mal printer control command generating method for the 
condition :can be selected to increase the print through- 30 
put of the printer. In addition, proper print results can be 
obtained. 

[0285] ...Since the condition can be acquired from the 
printer driver, the versatility of the condition can be 
improved. 

[0286] When a printer control command is to be gen- 
erated in a selected print mode, a print instruction is 
received in a form suited to the selected print mode, and 
a printer control command can be generated. 
[0287] When the printer control command generating 
method of the present invention is used, printer control 
command generation corresponding to each non- 
printed area in a band area can be reduced or elimi- 
nated, the processing time associated with the printer 
driver can be shortened. In addition, the size of print 
data to be generated by the printer driver can be 
reduced. 

[0288] In addition, if the present invention is applied to 
a case wherein the conventional printer driver checks all 7. 
the processing target areas in a band memory one by so 
one to omit printer control command generation corre- 
sponding to non-printed areas in each band area, 
processing that is irrelevant to printing can be omitted 
more efficiently. This can shorten the processing time 
associated with the printer driver. " 55 

[0289] Furthermore, when a print request is received 
from application software, printed area information is 
stored, and printer control command generation can be 



optimized on the basis of the area information. This can 
improve the printing performance. In addition, since 
printer control commands that are irrelevant to print 
results can be reduced or eliminated, the size of data to 
be transmitted to the printer can be reduced. 
[0290] The present invention is not limited to the 
above embodiments and various changes and modifica- 
tions can be made within the spirit and scope of the 
present invention. Therefore, to appraise the public of 
the scope of the present invention, the following claims 
are made. 

Claims 



% 3. 
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A print control apparatus for processing print infor- 
mation, which is connected to a printer, character- 
ized by comprising: 

selection means (201, 202) for selecting a print 
mode in accordance with a set condition; and 
control means (301) for causing a printer driver 
(203) to generate print data in the print mode, 
selected by said selection means, in accord- 
ance with a print instruction generated by a 
graphics engine. 

The apparatus according to claim 1. characterized 
in that the condition is a name of an application 
serving as a source from which the print instruction 
is issued. 

The apparatus according to claim 1, characterized 
in that the condition is a specific function desig- 
nated by the print instruction. 

The apparatus according to claim 1, characterized 
in that the condition is a hardware function of said 
printer. 

Tne apparatus according to claim 1, characterized 
m that the condition is that the print instruction is a 
special print instruction. 

The apparatus according to any one of claims 1 to 

5, characterized in that the condition for selecting 
the print mode is acquired from a printer driver 
unique to said printer. 

The apparatus according to any one of claims 1 to 

6, characterized in that said apparatus further com- 
prises: 

spool means (302) for converting the print 
instruction into an intermediate code and tem- 
porarily storing the intermediate code; and 
de-spool means (305) for causing said graph- 
ics engine to regenerate the print instruction on 
the basis of the intermediate code stored in 
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said spool means, and 

said control means causes said printer driver 
(203) to generate the print data in accordance 
with the print instruction regenerated by said 
graphics engine (202). 5 

8. The apparatus according to claim 7, characterized 
in that when said graphics engine is caused to 
regenerate the print instruction, said graphics 
engine is notified of an ability of said printer driver in w 
the print mode selected by said selection means, 
and is caused to generate the print instruction in 
accordance with the ability. 

9. The apparatus according to any one of claims 1 to is 
8, characterized in that said apparatus further com- 
prises print mode storage means (302, 303) for 
storing print modes selected by said selection 
means in units of pages, and 

20 

said control means changes the print mode in 
units of pages in accordance with the print 
mode stored in said print mode storage means. 

1 0. The apparatus according to any one of claims 7 and 25 
8, characterized in that said apparatus further com- 
prises print mode storage means (302, 303) for 
storing print modes selected by said selection 
means in units of pages, 

30 

said spool means generates an intermediate 
code for performing layout printing on a single 
paper sheet from a print instruction for a plural- 
ity of pages when said printer is to perform lay- 
out printing of the plurality of pages on the 35 
single paper sheet, and said control means 
causes said printer driver to generate the print 
data to be printed on the single paper sheet in 
the print modes stored in said print mode stor- 
age means in units of pages on the basis of the 40 
intermediate code. 

1 1 . The apparatus according to any one of claims 7 and 
8, characterized in that said apparatus further com- 
prises print mode storage means (302, 303) for 45 
storing the print modes, in units of pages, which are 
selected by said selection means in units of pages, 

said spool means comprises print mode rear- 
ranging means (304) for converting the print so 
instruction into an intermediate code and rear- 
ranging the print modes in said print mode stor- 
age means in accordance with a rearranged 
order of pages to be actually printed by said 
printer, and 55 
said control means changes the print modes in 
units of pages in accordance with the order 
changed by said print mode rearranging 
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means, and causes said printer driver to gener- 
ate the print data. 

12. The apparatus according to any one of claims 1 to 
11, characterized in that the print modes include a 
raster graphics print mode of converting the print 
data into raster data, and a vector graphics print 
mode of converting the print data into vector data. 

13. A print control apparatus for processing print infor- 
mation, which is connected to a printer, character- 
ized by comprising: ~ 

selection means (201 , 202) for selecting a print 
mode in accordance with a set condition; and 
generating means (301, 203) for generating 
print data in the print mode, selected by said 
selection means, in accordance with a print 
instruction generated by a graphics engine. 

14. The apparatus according to claim 13, characterized 
in that the condition is a name of an application 
serving as a source from which the print instruction 
is issued. 

15. The apparatus according to claim 13, characterized 
in that the condition is a specific function desig- 
nated by the print instruction. 

16. The apparatus according to claim 13, characterized 
\ in that the condition is a hardware function of said 

printer. 

17. The apparatus according to claim 13, characterized 
in that the condition is that the print instruction is a 
special print instruction. 

18. The apparatus according to any one of claims 13 to 
17, characterized in that said apparatus further 
comprises: 

spool means (302) for converting the print 
instruction into an intermediate code and tem- 
porarily storing the intermediate code; and 
de-spool means (305) for causing said graph- 
ics engine to regenerate the print instruction on 
the basis of the intermediate code stored in 
said spool means, and 

said generating means (301, 203) generates 
the print data in accordance with the print 
instruction regenerated by said graphics 
engine. 

19. The apparatus according to claim 18, characterized 
in that when said graphics engine is caused to 
regenerate the print instruction, said graphics 
engine is notified of an ability of said generating 
means in the print mode selected by said selection 
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20. 



21. 



22. 



means, and is caused to generate the print instruc- 
tion in accordance with the ability. 

The apparatus according to any one of claims 13 to 
19. characterized in that said apparatus further 
comprises print mode storage means (302, 303) for 
storing print modes selected by said selection 
means in units of pages, and 

said generating means (301, 203) changes the 
print mode in units of pages in accordance with 
the print mode stored in said print mode stor- 
age means. 

The apparatus according to any one of claims 18 
and 19, characterized in that said apparatus further 
comprises print mode storage means (302, 303) for 
storing print modes selected by said selection 
means in units of pages, 

said spool means (302) generates an interme- 
diate code for performing layout printing on a 
single paper sheet from a print instruction for a 
plurality of pages when said printer is to per- 
form layout printing of the plurality of pages on 
the single paper sheet, and said generating 
means generates the print data to be printed 
on the single paper sheet in the print modes 
stored in said print mode storage means in 
units of pages on the basis of the intermediate 
code. 

The apparatus according to any one of claims 18 
and 19, characterized in that said apparatus further 
comprises print mode storage means (302, 303) for 
storing the print modes selected by said selection 
means in units of pages, 
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said spool means comprises print mode rear- 
ranging means (304) for converting the print 
instruction into an intermediate code and rear- 
ranging the print modes in said print mode stor- 
age means in accordance with a rearranged 
order of pages to be actually printed by said 
printer, and 

said generating means changes the print 
modes in units of pages in accordance with the 
order changed by said print mode rearranging 
means, and generates the print data. 



40 
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23. The apparatus according to any one of claims 13 to 
22, characterized in that the print modes include a 
raster graphics print mode of converting the print 
data into raster data, and a vector graphics print 
mode of converting the print data into vector data. 

24. A print data generating apparatus characterized by 
comprising: 



so 



print image construction means (1, 2, 4214) for 
constructing a print image on the basis of a 
print request received from application soft- 
ware; 

storage means (1 2, 4215) for. storing the print 
image constructed by said print image con- 
struction means in a band memory; 
area forming means (1, 2, 4216) 'for forming 
area information containing all print images 
constructed by said print image construction 
means; 

band memory dividing means (1. 2, 4217) for 
dividing said band memory in unfts of scan 
lines, and sequentially reading out the stored 
print images; 

determination means (1, 2, 4218) for determin- 
ing whether the divided scan lines overlap the 
area information containing all the print 
images; and 

control command generating means (1, 2, 
4219) for generating a printer control command 
corresponding to a print image at an overlap- 
ping portion on the basis of the determination. 

25. The apparatus according to claim 24, characterized 
in that the area containing all the print images con- 
structed by said print image construction means is 
rectangular. 

26. The apparatus according to claim 24, characterized 
in that said apparatus further comprises: 

storage means (2, S3601, S3602) for storing 
printed area information in units of print 
requests; and 

second determination means (S3702 1) for 
determining whether the area information 
stored in said storage means overlaps each of 
the scan lines, and 

said control command generating means gen- 
erates a printer control command correspond- 
ing to a print image on the overlapping portion. 

27. The apparatus according to any one of claims 24 to 
26, characterized in that the scan lines are formed 
in units of horizontal lines each having a height of 
one pixel. 



28. The apparatus according to claim 26, characterized 
m that when the plurality of print images are input' 
the area can be expanded to contain all the images 



29. The apparatus according to claim 24, characterized 
m that the area containing all the print images con- 
structed by said print image construction means is 
circular. 

30. The apparatus according to claim 24, characterized 
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in that the area containing all the print images con- 
structed by said print image construction means is 
elliptic. 

. The apparatus according to claim 24, characterized 
in that said apparatus further comprises print infor- 
mation table storage means (4220, 1, 2) for retain- 
ing rasterized print images in divided band 
memories, and storing information for determining, 

, in units of the band memories, whether printing has 
been performed, and 

third determination means ($4001, 1) for deter- 
mining in units of band memories, on the basis 
of the stored information, whether printing has 
been performed, and 

generates a printer control command for the 
print image when the stored information indi- 
cates that printing has been performed. 



32. The apparatus according to claim 31 , characterized 
in that said band memory is divided in units of rec- 
tangles. 

33. A print control method of processing print informa- 
tion, characterized by comprising: 

the selection step ($906) of selecting a print 
mode in accordance with a set condition; and 
the control step (S918, S403, S505) of causing 
a printer driver to generate print data in the 
print mode, selected in the selection step, in 
accordance with a print instruction generated 
by a graphics engine. 

34. The method according to claim 33, characterized in 
that the condition is a name of an application serv- 
ing as a source from which the print instruction is 
issued. 



35. The method according to claim 33, characterized in 
that the condition is a specific function designated 
by the print instruction. 

36. The method according to claim 33, characterized in 
that the condition is a hardware function of said 
printer. 

37. The method according to claim 33, characterized in 
that the condition 's that the print instruction is a 
special print instruction. 



38. 



The method according to any one of claims 33 to 
37, characterized in that the condition for selecting 
the print mode is acquired from a printer driver 
unique to said printer. 



39. The method according to any one of claims 33 to 
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38, characterized in that the method further com- 
prises: 

the spool step (S907) of converting the print 
instruction into an intermediate code and tem- 
porarily storing the intermediate code; and 
the de-spool step (S912) of causing said 
graphics engine to regenerate the print instruc- 
tion on the basis of the intermediate code 
stored in the spool step, and 
the control step includes causing said printer 
driver to generate the print data in accordance 
with the print instruction regenerated by said 
graphics engine. 

The method according to claim 39, characterized 
by further comprising the step of, when said graph- 
ics engine is caused to regenerate the print instruc- 
tion, notifying said graphics engine of an ability of 
said printer driver in the print mode selected in the 
selection step, and causing said graphics engine to 
generate the print instruction in accordance with 
the ability. 



41. The method according to any one of claims 33 to 
40. characterized in that the method further com- 
prises the print mode storage step (S907, S908) of 
storing print modes selected in the selection step in 
units of pages, and 

the control step includes changing the print 
mode in units of pages in accordance with the 
print mode stored in the print mode storage 
step. 
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42. 
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43 
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The method according to any one of claims 39 and 
40, characterized in that the method further com- 
prises the print mode storage step (S907, S908) of 
storing print modes selected in the selection step in 
units of pages, 

the spool step includes generating an interme- 
diate code for performing layout printing on a 
single paper sheet from a print instruction for a 
plurality of pages when said printer is to per- 
form layout printing of the plurality of pages on 
the single paper sheet, and the control step 
includes causing said printer driver to generate 
the print data to be printed on the single paper 
sheet in the print modes stored in the print 
mode storage step in units of pages on the 
basis of the intermediate code. 

The method according to any one of claims 39 and 
40, characterized in that the method further com- 
prises the print mode storage step (S907, S908) of 
storing the print modes, in units of pages, which are 
selected in the selection step in units of pages. 
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56 



the spool step includes the print mode rear- 
ranging step (S2205) of converting the print 
instruction into an intermediate code and rear- 
ranging the print modes in the print mode stor- 
age step in accordance with a rearranged order 
of pages to be actually printed by said printer, 
and 

the control step includes changing the print 
modes in units of pages in accordance with the 
order changed in the print mode rearranging 
step, and causing said printer driver to gener- 
ate the print data. 

44. The method according to any one of claims 33 to 
43. characterized in that the print modes include a 
raster graphics print mode of converting the print 
data- into raster data, and a vector graphics print 
mode of converting the print data into vector data. 

45. A print control method of processing print informa- 
tion, characterized by comprising: 

the selection step (S906) of selecting a print 
mode in accordance with a set condition; and 
the generating step (S403. S505) of generating 
print data in the print mode, selected in the 
selection step, in accordance with a print 
instruction generated by a graphics engine. 

46. The method according to claim 45. characterized in 
that the condition is a name of an application serv- 
ing as a source from which the print instruction is 
issued. " 



tion regenerated by said graphics engine. 



51. The method according to claim 50. characterized 
by further comprising the step of, when said graph- 
ics engine is caused to regenerate the print instruc- 
tion, notifying said graphics engine of an ability in 
the generating step in the print mode selected in the 
selection step, and causing said graphics engine to 

i ene [ a ,- e ^ print instructi0 " ^ accordance with 
70 the ability. 

52. The method according to any one of claims 45 to 
51. characterized in that the method further com- 
prises the print mode storage step (S907. S908) of 

'5 stonng print modes selected in the selection step in 
units of pages, and 

the generating step includes changing the print 
mode m units of pages in accordance with the 
print mode stored in the print mode storage 
step. 



20 



S3. The method according to any one of claims 50 and 
51. characterized in that the method further com- 
25 pnses the print mode storage step (S97, S908) of 
stonng print modes selected in the selection step in 
units of pages. 
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47. The method according to claim 45. characterized in 
that the condition is a specific function designated 
by the print instruction. 

48. The method according to claim 45. characterized in 
that the condition is a hardware function of said 
printer. 

49. The method according to claim 45. characterized in 
that the condition is that the print instruction is a 
special print instruction. 

50. The method according to any one of claims 45 to 
49. characterized in that the method comprises: 

the spool step (S907) of converting the print 
instruction into an intermediate code and tem- 
porarily storing the intermediate code; and 
the de-spool step (S912) of causing said 
graphics engine to regenerate the print instruc- 
tion on the basis of the intermediate code 
stored in the spool step, and 
the generating step includes generating the 
print data in accordance with the print instruc- 
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the spool step includes generating an interme- 
diate code for performing layout printing on a 
single paper sheet from a print instruction for a 
plurality of pages when said printer is to per- 
form layout printing of the plurality of pages on 
the single paper sheet, and the generating step 
includes generating the print data to be printed 
on the single paper sheet in the print modes 
stored in the print mode storage step in units of 
pages on the basis of the intermediate code. 

40 54. The method according to any one of claims 50 and 
51. characterized in that the method further com- 
prises the print mode storage step (S907. S908) of 
storing the print modes selected in the selection 
step in units of pages, 

45 

the spool step includes the print mode rear- 
ranging step (S2205) of converting the print 
instruction into an intermediate code and rear- 
ranging the print modes in the print mode stor- 
50 age step in accordance with a rearranged order 

of pages to be actually printed by said printer 
and 

the generating step includes changing the print 
modes in units of pages in accordance with the 
order changed in the print mode rearranging 
step, and generating the print data. 

55. The method according to any one of claims 45 to 
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54, characterized in that the print modes include a 
raster graphics print mode of converting the print 
data into raster data, and a vector graphics print 
mode of converting the print data into vector data. 

56. A print data generating method characterized by 
comprising: 



57. The method according to claim 56, characterized in 
that the area containing all the print images con- 
structed in the print image construction step is rec- 35 
tangular. 

58. The method according to claim 56, characterized in 
that the method further comprises: 

40 

the storage step (S3601, SS602) of storing 
printed area information in units of print 
requests; and 

the second determination step (S3702) of 
determining whether the area information 45 
stored in the storage step overlaps each of the 
scan lines, and 

the control command generating step includes 
generating a printer control command corre- 
sponding to a print image on the overlapping so 
portion. 

59. The method according to any one of claims 56 to 
58, characterized in that the scan lines are formed 

in units of horizontal lines each having a height of 55 
one pixel. 

60. The method according to claim 58, characterized in 



that when the plurality of print images are input, the 
area can be expanded to contain all the images. 

61. The method according to claim 56, characterized in 
that the area containing all the print images con- 
structed in the print image construction step is cir- 
cular. 

62. The method according to claim 56, characterized in 
that the area containing all the print images con- 
structed in the print image construction step is ellip- 
tic. 

63. The method according to claim 56, characterized in 
that the method further comprises the print informa- 
tion table storage step (1 , 2, 4220) of retaining ras- 
terized print images in divided band memories, and 
storing* information for determining, in units of the 
band memories, whether printing has been per- 
formed, and 

the third determination step (S4001) of deter- 
mining in units of band memories, on the basis 
of the stored information, whether printing has 
been performed, and 

a printer control command is generated for the 
print image when the stored information indi- 
cates that printing has been performed. 

64. The method according to claim 63, characterized in 
. that said band memory is divided in units of rectan- 
gles. 

65. A storage medium storing a print control program 
for processing print information, characterized in 
that the program comprises: 

a code (4203, 4204, 4202) for the selection 
step of selecting a print mode in accordance 
with a set condition; and 
a code (4219) for the control step of causing a 
printer driver to generate print data in the print 
mode, selected in the selection step, in accord- 
ance with a print instruction generated by a 
graphics engine. 

66. A storage medium storing a print control program 
for processing print information, characterized in 
that the program comprises: 

a code (4203, 4204, 4202) for the selection 
step of selecting a print mode in accordance 
with a set condition; and 
a code (4206) for the generating step of gener- 
ating print data in the print mode, selected in 
the selection step, in accordance with a print 
instruction generated by a graphics engine. 



the print image construction step (1 , 2, 421 4) of 
constructing a print image on the basis of a 10 
print request received from application soft- 
ware; 

the storage step (1, 2, 4215) of storing the print 
image constructed in the print image construc- 
tion step in a band memory; 75 
the area forming step (1..2, 4216) of forming 
area information containing all print images 
constructed in the print image construction 
step; 

the band memory dividing step (1, 2, 4217) of 20 
dividing said band memory in units of scan 
lines, and sequentially reading out the stored 
print images; 

the determination step (1,2, 421 8) of determin- 
ing whether the divided scan lines overlap the 25 
area information containing all the print 
images; and 

the control command generating step (1. 2. 
4219) of generating a printer control command 
corresponding to a print image at an overlap- 30 
ping portion on the basis of the determination. 



30 
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67. A storage medium storing a program for generating 
print data, characterized in that the program com- 
prises: 

a code (4214) for the print image construction 5 
step of constructing a print image on the basis 
of a print request received from application 
software; 

a code (4215) for the storage step of storing the 
print image constructed in the print image con- 10 
struction step in a band memory; 
a code (4216) for the area forming step of form- 
ing area information containing all print images 
constructed in the print image construction 
step; 

a code (4217) for the band memory dividing 
step of dividing said band memory in units of 
scan lines, and sequentially reading out the 
stored print images; 

a code (4218) for the determination step of so 
determining whether the divided scan lines 
overlap the area information containing all the 
print images; and 

a code (4219) for the control command gener- 
ating step of generating a printer control com- 25 
mand corresponding to a print image at an 
overlapping portion on the basis of the determi- 
nation. 
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FIG. 11 
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FIG. 16 
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FIG. 17 
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FIG. 19 
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